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Abbreviations 
The following acronyms and expressions are used throughout this thesis and are 
defined here. 
AHPRA Australian Health Practitioner Regulation Agency is the organisation 
responsible for the implementation of the National Registration and 
Accreditation Scheme across Australia. AHPRA supports the 15 National 
Boards that are responsible for regulating the health professions. The 
primary role of the National Boards is to protect the public, and they set 
standards and policies that all registered health practitioners must meet. 
Each Board has entered into a health profession agreement with AHPRA 
which sets out the fees payable by health practitioners, the annual budget of 
the Board and the services provided by AHPRA (AHPRA, 2018). 
Apache Apache HTTP Server is a free and open-source web server software 
developed and maintained by an open community of developers under the 
sponsorship of the Apache Software Foundation (Mockus et al., 2000; 
Wikipedia, 2010). It is considered to be the most popular web server since 
April 1996, and was estimated to serve nearly 50% of all active websites 
globally by 2016 (Mockus et al., 2000; Wikipedia, 2010). 
CAM Complementary and Alternative Medicine is represented by “a broad set 
of health-care practices that are not part of a country's own tradition or not 
integrated into its dominant health-care system” (WHO, 2013, p. 15). 
CDS or 
CDSS 
Clinical Decision Support also known as Clinical Decision Support 
System “assists healthcare professionals with decision-making by linking 
individual patient health observations with a common clinical knowledge 
management system” (COCIR, 2012, p. 41). 
CKM Clinical Knowledge Management systems “maintain complex rule sets 
designed by end users and acquired from experts and evidence-based 
medicine” (COCIR, 2012, p. 51).  
CM Chinese Medicine or Traditional Chinese Medicine is the “study of human 
physiology and pathology, and the prevention, diagnosis and treatment of 
human diseases. Current CM practice is based on the cosmologic principles 
of Chinese philosophy, including holism, differentiation, Yin/Yang and the 
five elements. Herbal Medicine, acupuncture and moxibustion are the 
treatment methods” (Wang et al., 2005, p. 177). 
CMBA Supported by the Australian Health Practitioner Regulation Agency, the 
Chinese Medicine Board of Australia is responsible for “developing 
standards, codes and guidelines for the Chinese Medicine profession; 
approving accreditation standards and accredited courses of study; 
registering Chinese Medicine practitioners and students; handling 
notifications, complaints, investigations and disciplinary hearings; 
assessing overseas trained practitioners who wish to practise in 
Australia”(CMBA, 2014). 
EPRS or 
EHR 
Electronic Patient Record System or Electronic Health Record refers to 
the “individual patient’s medical record in digital format generated and 
maintained in a healthcare institution. Such records may include a whole 
range of data in comprehensive or summary form, including demographics, 
7 
 
medical history, medication, allergies, immunization status, laboratory test 
results, radiology images and billing information” (COCIR, 2012, p. 49). 
ERD or 
ERM 
Entity Relational Diagram or Entity Relational Model, is a detailed, 
graphical and logical representation of the data for an organisation or 
business area. It is expressed in terms of entities (something invloves 
information), the relationships (or associations) among those entities and the 
attributes (or properties) of both the entities and their relationships 
(Thalheim, 2013). 
ERP Enterprise Resource Planning is a software that allows an organization to 
use a system of integrated applications to standardize and integrate business 
processes to accelerate access to common resources across the organization. 
ERP systems help organizations facilitate information sharing and improve 
operational efficiency (Leon, 2014). 
FAS Finance and Accounting System denotes Information systems designed for 
the finance and accounting departments of healthcare institutes to manage 
financial and accounting processes (COCIR, 2012). 
FEMS Facility and Equipment Management System is a platform to “control 
and monitor facilities and equipment, describe and track their deployment, 
maintain the clinical infrastructure and optimize resource utilization” 
(COCIR, 2012, p. 57). 
GP General Practice refers to family doctor, primary healthcare and/or family 
practice. GP provides person-centred, continuing, comprehensive and 
coordinated health care to individuals and families in their communities 
(Britt et al., 2013). 
HRM Human Resources Management is a system to “manage the 
administration of personnel, including personnel planning/staff/nurse 
scheduling, employee time and attendance tracking/labour time assessment, 
payroll and controlling” (COCIR, 2012, p. 57). 
IEEE Institute of Electrical and Electronics Engineers is “a professional 
association which was formed in 1963 from the amalgamation of 
the American Institute of Electrical Engineers and the Institute of Radio 
Engineers. Today, it is the world's largest association of technical 
professionals with more than 420,000 members in over 160 countries 
around the world. Its objectives are the educational and technical 
advancement of electrical and electronic 
engineering, telecommunications, computer engineering and allied 
disciplines” (IEEE, 2018; Wikipedia, 2017c). 
IS Information Systems can be defined as sets of “hardware, software, 
databases, telecommunications, procedures and people that are configured 
to collect (input), manipulate, store (process), disseminate  data and 
information (output)” (Stair & Reynolds, 2013, p. 39). 
ISO International Organization for Standardization is “an international 
standard-setting body composed of representatives from various 
national standards organizations. Founded on 23 February 1947, the 
organization promotes worldwide proprietary, industrial and 
commercial standards” (ISO, 2018; Wikipedia, 2017e). 
IT Information Technology refers to computer applications that store, study, 
retrieve, transmit and manipulate data, or information, often in the context 
of a business or other enterprise (Marchewka, 2014; Wikipedia, 2017d). 
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KM Knowledge Management can be defined as “a process of continually 
managing knowledge of all kinds to meet existing and emerging needs, to 
identify and exploit acquired knowledge assets, and to develop new 
opportunities” (Quintas et al., 1997, p. 387). 
LAN Local Area Network is a computer network that links devices such as a 
printer or network storage within a building or group of adjacent buildings, 
especially one with a radius of less than 1 km (Chaffey & White, 2010). 
MDM Medical Document Management is “a central repository system for 
disparate electronic/digital medical patient documents/files (e.g. care 
episodes, test results, diagnoses, referrals, discharge letters, etc.)” (COCIR, 
2012, p. 61). 
MS or MIS Managing Systems or Managing Information Systems “use information 
technology to capture, transmit, store, retrieve, manipulate, or display 
information used in one or more business processes” (Mason & Mitroff, 
1973, p. 475). 
MySQL MySQL is an open-source relational database management system which is 
used in many high-profile, large-scale websites, such as Google, Facebook, 
Twitter and YouTube (Delisle, 2009; Wikipedia, 2017g). 
Open-
source 
Open-source refers to something people can modify and share because its 
design is publicly accessible (Wikipedia, 2017h). Open source software is 
software with source code that anyone can inspect, modify and enhance 
(Mockus et al., 2000; Wikipedia, 2017h). 
PAS A Patient Administration System is able to “manage the administrative 
side of the relations with a patient, which include for example: admission, 
discharging and transferring, patient relationship management, scheduling 
of critical resources or facilities” (COCIR, 2012, p. 58). 
PHP PHP refers to Hypertext Preprocessor, a server-side scripting language 
designed primarily for web development (PHPGroup, 2017; Wikipedia, 
2017j). 
PMS Patient Management System is the proposed prototype of this 
research,where a computerised application is created by the researcher to 
address the research problem. 
SCM/MMS Supply Chain Management or Material Management Systems “manage 
the processes of planning, implementing and controlling all movement, and 
storage of materials and inventory from point-of-origin to point-of-
consumption. Key functionalities include: purchase order processing, 
inventory management, warehouse / materials management, supplier 
relationship management/sourcing” (COCIR, 2012, p. 58).  
SQL Structured Query Language is a type of language used in programming. It 
is designed for managing data held in a relational database management 
system (Coronel & Morris, 2016; Thalheim, 2013). 
Source 
code 
This refers to the part of the software that most computer users don't display, 
where the code computer programmers can manipulate the code to change 
and improve the program by adding features to it or fixing parts that don't 
always work correctly (Wikipedia, 2017m). 
T&CM Traditional and Complementary Medicine is the combination of 
Traditional Medicine and Complementary and Alternative Medicine. 
Traditional Medicine is “the sum total of the knowledge, skills and practices 
based on the theories, beliefs and experiences indigenous to different 
cultures, whether explicable or not, used in the maintenance of health as 
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well as in the prevention, diagnosis, improvement or treatment of physical 
and mental illness” (WHO, 2017). 
UML Unified Modelling Language is a type of systems modelling language that 
use standard set of notations visually representing and supporting the 
specification, design, analysis and verification of a system (Friedenthal et 
al., 2014). 
WAMP WAMP is the the set of free open-source applications containing Windows, 
Apache, MySQL and PHP. It is commonly used in Web 
server environments. The WAMP stack provides developers with the four 
key elements of a Web server:  an operating system, database, Web server 
and Web scripting software. In this stack, Microsoft Windows is the 
operating system, Apache is the Web server, MySQL handles the database 
components, while PHP represents the dynamic scripting languages (Unni & 
Baskaran, 2012; Wikipedia, 2017n). 
WM Western Medicine applies “biomedical sciences, biomedical 
research, genetics and medical technology to diagnose, treat and prevent 
injury and disease, typically through pharmaceuticals or surgery” 
(Wikipedia, 2017f; Wiseman, 2004). 
WWW World Wide Web is also called the Web. It was invented by Tim Berners-
Lee in 1989. It is a global information system where documents and 
resources are shared and accessed via the internet. It is the primary tool that 
provide implementation-independent access to data and documents to 
billions of people worldwide (Berners-Lee & Fischetti, 2001).  
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Abstract 
At the General Practitioner’s (GP) office in a medical clinic in Australia, most doctors 
record and process patients and clinical information through the usage of computerised clinical 
management systems. Whenever the patient’s primary doctor is not available, another doctor 
can access and examine the patient’s electronic file and read the patient’s medical history to 
enable better consultation, diagnosis and treatment for the patient. As an Information System 
(IS) and Information Technology (IT) professional, the researcher is very pleased to see this 
engagement between technology and healthcare, which has changed the way of medical 
practice; especially when comparing electronic clinical management systems to the manual 
system using paper and pen, which is increasingly degrading. Today IS/IT utilisation can be 
seen in Western Medicine (WM) hospitals, clinics and medical laboratories on a daily basis. 
Many health and IT workers believe that this fusion of health and technology has started well, 
is growing stronger, will be developed and will penetrate deeper and more widely into the 
healthcare industry. Indeed, this fusion of verticals and the principles of each therein was the 
underpinning and motivation for this study. The situation in a Chinese Medicine (CM) clinic 
in Australia is almost the opposite compared to a current WM GP clinic in terms of IS/IT 
utilisation. As a researcher, the questions of ‘why’ and ‘how’ this discrepancy between GP 
practice and CM practice IS/IT utilisation was asked instinctively, hence the beginning of this 
research. 
Through the literature review (Chapter 2), more information and facts pertaining to IS/IT 
use in medicine (GP and CM) were discovered. Firstly, benefits of IS/IT utilisation in WM 
were  studied and the results implied that similar benefits can be achieved in CM. However, 
concerns and problems exist as CM is very different from WM in many ways, from its 
philosophy to its diagnosis and treatment methods. Hence the current IS/IT developments 
cannot be adopted in CM without considering these fundamental variances. Moreover, existing 
IS/IT systems and theories were mainly created and implemented in WM practice. Therefore, 
CM IS/IT developments should follow a more suitable development pathway. The study of 
Churchman’s five inquiring systems has offered a platform and direction to proposing a 
framework for a CM IS/IT System. 
Secondly, as a division of Complementary and Alternative Medicine (CAM), CM’s national 
and international current position in the overall healthcare vertical was analysed. It was found 
that CM treatments and researches have received rapid worldwide growth and recognition 
recently. The World Health Organisation (WHO) has announced its 2014 – 2023 Traditional 
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and Complementary Medicine (T&CM) strategy to achieve a blended healthcare system where 
conventional medicine and CAM can take the best of both types of medicine and compensate 
for the potential weaknesses in each. Countries like Australia have been working in multiple 
areas towards this goal. For example, regulations, standards, licence and registrations, 
education and training have been developed and put in place by the Chinese Medicine Board 
of Australia and Australian Health Practitioner Regulation Agency. Hence, in Australia, only 
qualified and registered CM physicians are permitted to practice CM. The relevant clinical 
rules and guidelines (such as patient record standards, guide of save herbal medicines) were 
also established. Private health insurance providers in Australia insure for CM consultation and 
acupuncture treatments. These new demands re-enforce the need for  a more suitable 
computerised CM clinical management system. 
Thirdly, this research project analysed the few existing CM clinical management systems, 
identified their pros and cons, which were used as a guide in considering the designing and 
developing the research solution. Clinical management systems and processes were also 
reviewed and compared to the CM clinic environment. Similarities and differences were found, 
and these findings have assisted in recognising the CM clinical daily activities and/or processes 
for modelling. 
This research utilized Case Study and Design Science methods. Interview studies from six 
case CM clinics in Melbourne Australia revealed that CM clinicians welcome the idea of a 
well-developed clinical management system that suits the unique requirements of CM practice. 
Detailed CM clinical daily activities, processes and procedures were documented and analysed 
with summarised findings (Chapter 4). Participants’ insights have confirmed the research 
question (How IS/IT can be used to support the delivery of Chinese medicine?) and there is an 
absence of a suitable IS/IT solution (both in theory and as an application) for the CM clinics in 
Australia. The case study data also discovered some key concerns, such as device inflexibility, 
complicated system settings and lack of language choices (see Chapter 4 for details). 
Based on this research study’s literature review and case study analysis, Chapter six 
discussed the proposed CM Inquiring System, which suggests that CM is more a Hegelian, 
Kantian and Singerian inquiring system with the support from Leibnizian and Lockean theory, 
as well as unification of key Knowledge Management system characters. This proposal is then 
further discussed with the proposition of a list of feasible IS/IT systems and/or application 
developments.  
12 
 
These understandings and outcomes are the first of their kind in the CM IS/IT development 
domain. Despite this contribution, the researcher took this study further and has created the 
Patient Management System (PMS) prototype following the Design Science methodology. The 
PMS was designed and constructed with the consideration and implementation of the CM 
Inquiring System theory as well as conclusions from the feedback and findings from the case 
studies. The PMS comprises utilisation of many IS/IT tools, techniques and methods, 
accommodates and encourages different and/or opposite opinions. 
This research and its outcomes can provide key answers and information pertaining to PMS 
in CM, and to future directions for research and system applications in the research domain of 
IS/IT in CM practice. 
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Chapter 1: Introduction 
It is well recognised and accepted that IS and IT can facilitate superior healthcare. 
Wickramasinghe & Schaffer (2010, p.13) stated that healthcare costs can be reduced by 
“avoiding duplication, unnecessary diagnostic or therapeutic interventions through enhanced 
communication between healthcare establishments and patient involvement”. Furthermore, 
they suggested that efficiency, enhancing quality of care, empowerment of consumers and 
patients, extending the scope of healthcare, equity and advancing evidence-based medicine are 
key contributions to a superior healthcare. Research has also suggested that instant, easier and 
better access to medical information along with efficient record keeping can be achieved 
through the usage of IS/IT (Groves et al., 2016; Wager et al., 2017).  
 Continually improving and advancing IS/IT developments and implementations in 
healthcare involves the utilisation of IS/IT into many sectors and areas of healthcare. For 
example, these sectors and areas include clinical and hospital administrative systems, such as 
an EPRS or EHR, Telehealth, Clinical Expert and Decision Support Systems, to name just a 
few (Collen & Ball, 2015; Lin et al., 2015; Wager et al., 2017). However, this utilisation has 
been seen more frequently in WM practice compared with CAM, particularly in developed 
countries, such as Australia, where WM is the mainstream (Ikram et al., 2015; Liu et al., 2013). 
There is a growing need and gap in developing and implementing IS/IT in CAM, raised by 
Ikram et al (2015). From the consumers’, patients’ and healthcare organizations’ point of view, 
the rapid growth and demand on CAM such as CM practice in developed countries (Clarke et 
al., 2015) speaks of the need and demand in investigating the possibilities of IS/IT deployment 
in CAM (Ikram et al., 2015; Lin et al., 2015; Lukman et al., 2007). Therefore, this research 
investigates the possibilities of using IS/IT techniques and systems to facilitate CM clinical 
practice and processes. The research addresses this issue by analysing the existing IS/IT 
management hypotheses, extending these theories to accommodate the CM environment, and 
building and testing the IS/IT prototype as part of a system solution, which would inform useful 
implementation. In doing so, it is anticipated that CM practice can also benefit from addressing 
this IS/IT gap in CAM healthcare.  
1.1 Background 
In the 21st century, there is an increased global trend for treatments using CAM (Lu et al., 
2004). Research shows that the number of visits to CAM practitioners by adult Australians in 
the period 2004 to 2005 reached 69.2 million, while the number of visits to WM primary care 
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or GP was 69.3 million in the same year (Xue et al., 2007). A more recent study indicated that 
around 79% of the adult population of the Australian State of Queensland is treated by CAM 
(Thomson et al., 2014). Reports also show that by the end of June 2014, there were 4,271 
registered CM practitioners in Australia (AHPRA, 2014). Internationally, according to WHO, 
more than 80% of the world population relies on CAM treatments (WHO, 2013). WHO’s 
T&CM strategy 2014 – 2023 urges its member countries to promote “T&CM services and self-
health care into national health systems” (WHO, 2013, p.7). WHO’s goal and vision is to have 
a blended system which takes the best of both types of medicine, that is WM and CAM, and 
compensates for the potential weaknesses in each (WHO, 2013). 
Within CAM practice, CM is one of the most popular forms of medicine practiced today 
(Lukman et al., 2007). CM is considered by many to have fewer side-effects and complications 
compared to WM (Shi & Lu, 2006). CM is seen as having more effective treatment directed 
towards the root of the disease, and is good for the overall health of patients (Chi, 1994). A 
study in the United Kingdom (UK) reported that people with mental illness received a broad 
range of benefits from CM, including enhancement of social, spiritual, general and self-
functioning aspects (Butler & Pilkington, 2013). Furthermore, analysis of clinical trials and 
evidence-based investigations and their verification reveals the therapeutic value of Chinese 
herbs in diseases such as non-healing ulcers, allergic conditions, coronary artery disease, 
osteoporosis, cancer and degenerative diseases (Liang et al., 2014). Studies also show that CM 
has been used in the treatment of patients in the form of prescribing ingredients (Chan et al., 
2010; Chau et al., 2009; Wang et al., 2011b) or improving physical and emotional well-being 
(Molassiotis et al., 2005). 
CM is unique and follows different philosophies, diagnoses and treatment methods when 
compared with WM. It is based on the Yin/Yang principle of balancing and harmonising 
conditions within the human body that is under the influence of the external environment (Hsu, 
2001; Kaptchuk, 2014; Liao, 2011). It treats human diseases using natural methods, such as 
acupuncture, Qigong (mind controlling) and herbs (Li et al., 2008). CM physicians or 
practitioners use different diagnostic methods, namely inspection, listening and smelling, 
inquiring, and palpation (Huang & Chen, 2007; Zhou et al., 2010). Inspection is about 
understanding and predicting the pathological changes of internal organs by observing 
abnormal changes in the patient’s vitality, colour, appearance, secretions and excretions 
(Huang & Chen, 2007; Zhou et al., 2010). Listening and smelling examination include listening 
to and smelling the patient’s voice, breathing, coughing and sounds emanating from the internal 
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organs (Huang & Chen, 2007; Zhou et al., 2010). Inquiring is about getting information about 
the patients’ disease condition, and palpation is about identifying the pulse in the patients’ wrist 
(Huang & Chen, 2007; Zhou et al., 2010).  
Treatments of CM include: Chinese herbal medicine (i.e. leaves, seeds, roots, flowers, fruits, 
minerals and animal products), acupuncture, moxibustion (a treatment in which dried moxa, 
made from several species of aromatic plants in the genus Artemisia, is burned to stimulate 
specific acupuncture points (Wang, 2016)), Tuina (Chinese remedial massage), cupping (a 
technique that applies suction cups over soft tissue), Qigong (a form of mind controlling 
exercise), Taichi (a technique that incorporates body movement, breathing and attentional 
training to improve medical symptoms and maintain health), and diet therapy (Markowski et 
al., 2014; Tao et al., 2016). These treatments are aimed at increasing the human body’s 
resistance to diseases and prevention of diseases by improving the inter-connections among 
self-controlled systems within the body (Maciocia, 2015). A detailed description of these 
methods is given in Chapter 2 of this thesis. 
The different philosophy and methods of diagnosis and treatments between CM and WM 
highlight the distinctions of the two types of medicine practice. In light of achieving WHO’s 
vision of an integrated medical system (WHO, 2013), these differences must be considered. 
Therefore, it is not appropriate to simply replicate and use the existing IS/IT systems and 
solutions which have been developed mainly to cater for WM practices (Lin et al., 2015). This 
research studied the current situation of IS/IT implementation in CM clinics in developed 
countries like Australia and addressed some key issues which must be considered in assisting 
IS/IT utilisation in CM practice. 
1.1.1 IS/IT Development Synthesis 
Previous research has shown that existing limited IS/IT developments in CM rely on 
established WM IS/IT systems and theories (Chan et al., 2015; Ikram et al., 2015; Lin et al., 
2015). However, a straight cloning approach to implementation of Western IS/IT systems does 
not fulfil the requirements of the CM environment and practice (Lin et al., 2015). The copying 
of these existing IS/IT systems and outcomes and using them in CM may result in failures due 
to the many differences between the two types of medical practice (Ikram et al., 2015; Lin et 
al., 2015; Verhoef et al., 2005). To address this issue, it is important to visit the fundamentals 
of IS/IT management theories and analyse the key elements to identify and investigate their 
relevance to CM practice.  Considering these fundamentals of IS/IT theory, the research 
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undertaken in this thesis utilises MIS, which is defined by Mason and Mitroff (1973, p.475) as 
“use information technology to capture, transmit, store, retrieve, manipulate, or display 
information used in one or more business processes”. Reviewing the original concepts and 
source of MIS can help finding the key elements for CM IS/IT developments, which may also 
be the initial components of today’s healthcare IS/IT systems. 
MIS has progressed significantly since after the Second World War and has been giving 
organisations financial and operational benefits through systems and solutions, such as word-
processing, electronic mail, tele-conferencing, EPRS, CDSS, databases and repositories, and 
clinical knowledge management systems (Lin et al., 2014a). MIS paradigms originated from 
Management Science and Operational Research, are considered as important predecessors to 
the field of MIS (Banerjee & Seetharaman, 2016; Mason & Mitroff, 1973). Charles West 
Churchman is well known for being one of the “founding fathers” of Management Science and 
Operational Research (Mason & Mitroff, 2015). By studying epistemologies from different 
philosophers (Leibniz, Locke, Kant, Hegel and Singer), Churchman developed five Inquiring 
Systems – Leibnizian, Lockean, Kantian, Hegelian and Singerian (Courtney et al., 2005) . Each 
of these Inquiring Systems represents an organisation from a system point of view. Hence by 
studying these systems, an organisation’s complex environments, functions and technology 
utilisations, can be revealed and analysed. Furthermore it can facilitate organisational 
knowledge learning, creation and management (Courtney et al., 2005).  
Mason and Mitroff (1973), who brought Churchman’s Inquiring System into the 
mainstream of MIS discipline, stated that any MIS research and project must comprise the key 
variables of knowledge, effectiveness, action and purpose (Banerjee & Seetharaman, 2016; 
Mason & Mitroff, 1973; Stair & Reynolds, 2013). As physicians are knowledge workers, 
effective KM is important to fulfil the purpose of applying the knowledge to enhance the 
activities in healthcare delivery (Wickramasinghe, 2013). Ferlie et al. (2012) stated that IS/IT 
was the initial core of the KM movement and 70% of KM achievements prior to the year 2000 
were performed by information specialists. To assist CM practices in clinical management with 
the use of IS/IT, it is vital that the unique ancient CM knowledge is effectively managed and 
used for expanded purposes. 
Considering the above-mentioned key variables and framework, this research analysed 
some important KM system architecture and characteristic elements that CM IS/IT 
developments should examine. 
17 
 
1.2 Aims and Objectives 
This research addresses the question, how can IS/IT be used to support the delivery of CM? 
To answer this question, this research examined the potential of using IS/IT tools and 
techniques in assisting CM clinics, thereby, enhancing the delivery of CM practices. 
Specifically, this research investigated and focused on IS/IT utilisation to assist CM clinical 
practices within the setting of patient management. 
Further, three major objectives were identified that addressed the research question. The 
first objective was to find and analyse a theory and/or synthesis foundation to support IS/IT 
developments in CM. Hence, this research studied Churchman’s Inquiring System concepts 
and proposed a synthesis which extends Churchman’s ideas to the CM IS/IT domain. The 
proposed synthesis also contemplates KM key variables and references to preserve the ancient, 
rich CM knowledge, and equally important, ensuring knowledge creation and management. 
The second objective was to carry out CM clinics case studies and investigate the research 
problem with current information and findings. The third and final objective was to design and 
develop an IS/IT prototype – a PMS – through the guided research methodology. The PMS 
was developed to address the research question using a practical solution. 
1.3 Study Design 
IS/IT today has been integrated and utilised in almost all aspects of our life; this has also 
been seen in the healthcare sector. The market and opportunity for IS/IT development in 
healthcare is enormous as healthcare is such a multi-dimensional industry, involving many 
organisations and knowledge workers in collaboration (Lin et al., 2015; Wickramasinghe, 
2013). This research investigated and focused on the IS/IT utilisation for CM clinics in 
Australia with an emphasis on the clinical PMS. Therefore, this research covered multiple 
disciplines and sectors such as Healthcare, IS/IT and Information Management. To provide a 
conceptual and high-level view of the project position within these disciplines and sectors, 
Figure 1.1 illustrates the research and its relationships with the other key elements. 
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Figure 1.1: Conceptual diagram: research focus and elements addressed in the current 
research project. 
This research bridges multiple components from healthcare, IS/IT, KM and MIS to an 
integration point where knowledge and technology are linked and utilised. From a healthcare 
sector point of view, the research is under the category of CAM, in particular CM. From a 
technology point of view, the research has an IS/IT focus with a healthcare interdisciplinary 
(or Health Informatics) emphasis on a clinical management system for the CM clinics in 
Australia. The research follows MIS theory, concepts of Inquiring System and KM key 
elements to form the proposed CM Inquiring System. 
The study was carried out in Melbourne, Australia, a developed country and a Member State 
of WHO. The findings will inform WHO’s goal of a blended medical system through IS/IT 
developments and utilisation, which is mentioned in its 2014 – 2023 T&CM strategy (WHO, 
2013). Multiple CM clinics in different suburbs of Melbourne, a city of currently 4.35 million 
residents (Wikipedia, 2017b), were chosen to be the sample cases of this study, to cater for 
diversity of clinics considering size, number of patients and staff, types of medicine and usage, 
diagnosis, treatments, dispensing and clinical administration. More detailed information is 
given in Chapter Three, where the clinic case selection criteria and thematic analyses are 
explained. 
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1.4 Organisation of the Thesis 
The remainder of the thesis contains the following Chapters, which are outlined below. 
Chapter 2 – The Literature Review focuses on researching and analysing the existing 
literature in the above-mentioned research areas such as IS/IT and Healthcare. Firstly, this 
Chapter reviews IS/IT involvements and utilisations in healthcare in WM, then analyses the 
benefits that the systems and technology bring to the clinics and hospitals, discussing the 
limitations and challenges. Secondly, this Chapter looks into the history of CM, describing its 
philosophy, diagnosis and treatment methods, revealing the distinctions between CM and its 
Western counterpart. As a type of CAM practice, CM’s recognition and regulation in developed 
countries are also discussed in this Chapter. WHO’s 2014 – 2023 T&CM strategy plan (which 
aims to integrate WM and CAM) is explained and the levels of implementation in different 
countries among WHO’s member states are also discussed. The Chapter then studies Australian 
CM clinic settings and processes from a systems point of view. This addresses the validation 
and requirements of the research question, as well as pinpoints the similarities and differences 
comparing WM clinical settings and processes. This in return contributes to the development 
of a suitable CM IS/IT clinical patient management solution. Finally, this Chapter studies 
Churchman’s Inquiring Systems and KM system key attributes in the light of establishing the 
relevance of these to CM IS/IT developments. 
Chapter 3 – The Research Methodology and Design explains firstly positivism and 
interpretivism research approaches, their relevance and relation to this research. Secondly, in 
the context of these two approaches, qualitative and quantitative research methodology and 
methods are reviewed. An analysis is given explaining why this research is a qualitative 
research project. Furthermore, Case Study and Design Science research methods are addressed 
with the research specifications. In the Case Study, selection criteria for the CM case clinics 
are analysed with range of parameters. The format of the Semi-structured interviews is 
outlined. Data collection and analysis techniques that are used in this research are defined. 
Using the Design Science framework, the phases and processes of the research are described, 
particularly with regard to the framework for the development of the prototype, the PMS, an 
artefact as an initiative within the research problem. Lastly, this Chapter explains the different 
techniques and methods used in this research, such as thematic analysis, as-is and to-be analysis 
and design. 
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Chapter 4 – Analysis and Findings. This Chapter presents the collected research data that 
are categorised in different groups and themes. Using the specified techniques, these data are 
analysed. In this process, examples and viewpoints from the participants are given to illustrate 
particular themes. This information is then used to validate the research question and the 
research problem. The analysis reveals that different requirements for considerations, design 
and approach are necessary in developing IS/IT solutions in the CM domain. This finding helps 
form the foundation and addresses the proposed research theory (extension of Churchman’s 
Inquiring System) and prototype. 
Chapter 5 – The CM Clinical Management System – PMS. This Chapter describes the 
design and building of this prototype. This includes the analysis and description of the PMS 
system design, structure, requirements, databases, modules, functions, features and interfaces. 
PMS testing is also presented in this Chapter. Based on the testing feedback and suggestions, 
considerations and modifications of the prototype are also demonstrated in this Chapter. The 
final version of the prototype is presented with suggestions for future developments.  
Chapter 6 – Discussion. A key component of the discussion is the relevance of Churchman’s 
Inquiring System, which is expanded to accommodate the CM environment. Using the data 
analysis, a proposed synthesis is suggested based on Churchman’s Inquiring Systems and 
features from KM key considerations. The development and evaluation cycle of the PMS is 
also discussed in this Chapter. Therefore, following the Design Science system development 
cycles and principles, the prototype development phases, progresses, outcomes, considerations 
and modifications are reviewed. Future extensions, opportunities, developments and concerns 
are addressed at the end of this Chapter. 
Chapter 7 - Research Conclusions, Limitations, Contributions and Future Studies. This 
thesis concludes with answers to the research question. Research contributions, limitations and 
future studies are summarised in this Chapter. Research findings and significance are listed 
with two types of contribution to the research area, namely, the proposed synthesis of CM 
Inquiring System as well as the PMS prototype. The Chapter concludes with thoughts and 
suggestions for future research. 
1.5 Summary 
The increasing demand of people seeking a more natural approach to treating their illness 
has led to growing research emphasis in CM globally. Consequently, well known and respected 
organisations such as WHO have set an agenda and vision to its member states that integrates 
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natural medicine practice into the primary care system of its member countries. Under the 
influence of these major forces, this research investigated the possibility of facilitating superior 
CM practice in developed countries such as Australia through IS/IT utilisation. Specifically, 
this research looked into how IS/IT system can support the delivery of CM at the clinical level. 
As part of this research, a suitable synthesis for the CM IS/IT development was proposed. A 
PMS was built as a prototype, which aimed at addressing the research question practically with 
a computerised solution. 
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Chapter 2: Literature Review 
This Chapter presents a literature review of the study area in different aspects. 
Examining human medical practice and medication shows it has a history that spans 
thousands of years. Today’s medicine and its practice is the result of continuous developments 
in different medicinal treatments of ancient civilisations including Greece, India and China, 
among others (Ackerknecht & Haushofer, 2016). Despite these various historical origins, 
medicine can be thought as being of two major types: 1) WM, or biomedicine which excludes 
osteopathy, homoeopathy, chiropractic, naturopathy and holistic medicine, which has its roots 
in Western culture and an established institutional domination in the profession of medicine 
practice worldwide (Kleinman, 2013; Wiseman, 2004); and, 2) CAM, which is defined by 
WHO as “a broad set of health-care practices that are not part of a country's own tradition or 
not integrated into its dominant health-care system” (WHO, 2013, p.15). This broad 
differentiation between WM and CAM is somewhat artificial, as elements of both are shared 
by many medical professionals and the general public. As such, the integration and penetration 
between these types of medicine have been long established and have occurred more frequently 
in recent  years (Ackerknecht & Haushofer, 2016; Bynum et al., 2006).  
In China, 40% of prescriptions from a WM hospital are given for what could be regarded as 
CM (He et al., 2015). Internationally, scientific and evidence-based research revealed 
significant medical treatment and healing from some CM products, such as Artemisinin or 
qinghaosu. This antimalarial drug is isolated from Artemisia annua (also known as sweet 
wormwood or sweet annie) and is traditionally used in CM to treat fever (Wikipedia, 
2017a). This drug was first discovered by Youyou Tu, a Chinese scientist, who was awarded 
the 2015 Nobel Prize in Physiology or Medicine for her discovery. A number of these drugs 
utilised in CM are approved by the Food and Drug Administration of the United States of 
America (USA) (Chao et al., 2017). Other studies reported that collaboration between 
acupuncture treatments and mainstream/conventional medicine have derived many benefits to 
patients, including improvements in physical and emotional symptoms, quality of life and 
reduced drug side effects (García-Escamilla et al., 2016). 
Geographically, WM started from Europe and America, where medical science was 
introduced and then spread globally to be utilised by most international government and non-
government organisations and individuals (Bynum et al., 2006). Medically, WM utilises a 
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common system of diagnosis where drugs and/or surgery are used to treat conditions based on 
symptoms (Bynum & Porter, 2013; Clarke, 2010).  
CAM, on the other hand, is based on centuries of experience that is passed down to new 
generations of practitioners, using diagnosis and treatment methods which are not gathered 
based on modern scientific methods (Ackerknecht & Haushofer, 2016; Bynum & Porter, 2013; 
WHO, 2013). However, this situation is changing with increased use of scientific evidence, 
approved research, investigation and developments (Chao et al., 2017). Popular CAM include: 
CM; natural and dietary supplements; chiropractic medicine and osteopathic medicine (Mehta, 
2012). CM further contains several different practice and treatments, namely acupuncture, 
Qigong (mind controlling), and herbs (Maciocia, 2015; Wang et al., 1999). Research has shown 
that CM practice, especially acupuncture, is considered as one of the most popular CAM in 
Western countries (Li, 2016).  
WHO estimated that CM is practiced in healthcare in over 100 countries, including 
developed countries such as USA, Germany, Singapore, Japan, Australia, Canada and the UK 
(WHO, 2013). From 1996 – 1997, the Australian Commonwealth Health Insurance 
Commission paid over AU$24 million in Medicare rebates for 960,000 acupuncture treatments 
by registered medical practitioners (Zhang & Leung, 2015). This trend and demand have led 
to increasing activity in the research field regarding CM practice. Therefore, this research 
investigated, through the lens of IS/IT, how technology can facilitate superior CM practice. 
The creation and continual development of IS/IT has seen its usage expand to be an essential 
component of WM practice. The first biomedical applications of computers were introduced at 
conferences in 1947, and the term “medical informatics” was first coined in 1974 (Collen & 
Ball, 2015). Since then, other terms such as “Health Informatics” have been used to represent 
IS/IT developments and specific applications in the practice of medicine. As IS/IT is employed 
not just in the practice of medicine itself, but in all organisations related to medical practice 
(Coiera, 2015), it makes more sense to use the term, “Health Informatics”. Health Informatics 
can be defined, “as a discipline that studies the information, communication processes and 
systems in healthcare” (Coiera, 2015). It is using IS/IT tools and techniques to support and 
facilitate superior healthcare (Coiera, 2015; Wickramasinghe et al., 2006). Health Informatics 
includes “the study of how clinical knowledge is created, shaped, shared and applied. It is 
fundamental to the practice of medicine and the delivery of healthcare” (Coiera, 2015, p.2). To 
date, there have been many successful developments in Health Informatics. Some common 
examples include - EPRS, CDSS, databases and repositories, CKM systems, IS/IT systems in 
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pathology laboratories (for instance, utilising digital imaging for tasks such as image archiving, 
telepathology, image analysis) (Belkin, 2009) and telemedicine (use of telecommunications 
technologies to provide medical information and services) (Hojabri et al., 2012). 
The advanced and increasingly complex Health Informatics solutions and applications 
illustrate the medical practitioner’s usage and dependency on technology. The blending of 
healthcare and IS/IT has become ever stronger and/or inseparable as evidenced by the wide 
utilisation of IS/IT in all healthcare sectors (Collen & Ball, 2015; Lin et al., 2015). Such success 
and universal uptake are pertinent reason to consider implementation and developments in 
other healthcare practices, such as in CM.  
This Chapter contains four major sections.  
• Section 1 explores IS/IT utilisation in WM practice and its role, benefits and 
limitations.  
• Section 2 looks into CM and its current practice and utilisation at a global level and 
specifically in Australia. To provide thoughts and suggestions in assisting achieving 
WHO’s strategic plan and vision (WHO, 2013) through IS/IT developments, this 
Chapter also summarises the problems and limitations of existing works in this 
domain.  
• Section 3 reviews Inquiring Systems as they relate to systematic views of 
organisations as well as IS/IT involvements. Finally,  
• Section 4 analyses KM systems and their relevance to this research. 
2.1 IS/IT Utilisation in WM  
Healthcare is one of the most complicated systems in our society today (Belkin, 2009; 
Wickramasinghe & Schaffer, 2010). It has many dimensions and involves many parties in 
collaboration to deliver a diverse range of quality care to many patients. This includes 
clinical/hospital administrations, physicians, specialists, nurses, radiologic technology 
technicians, psychologists, laboratory technicians, financial clerks, insurance companies and 
government health departments in the relevant jurisdiction. Furthermore, there are many patient 
information and clinical tests utilised in a clinic and/or hospital. Processing these big data sets 
and information manually has and continues to have negative impact on healthcare costs, as 
well as making the healthcare system less efficient and effective (Wickramasinghe & Schaffer, 
2010). One of the solutions to these problems is utilising IS/IT systems, which coordinate 
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organisational tasks, provide information at the point of care, reduce clinical and/or hospital 
cost and support quality healthcare delivery (Lenz & Reichert, 2007). Such IS/IT solutions can 
play a critical role in healthcare delivery because they offer the following advantages over 
manual systems:   
1) Facilitating delivery of care in many areas. For example, home healthcare systems enable 
greater patient freedom, independence, family and community care support (Cavoukian et al., 
2010). IS/IT can also help deliver care to people who are located in remote areas, and who do 
not have access to hospitals or clinics. Doctors may use telemedicine techniques such as a Tele-
stethoscope, Tele-biologic diagnosis equipment, Tele-radiology and Tele-surgery to diagnose 
and treat patients because they provide greater accessibility and availability to healthcare 
solutions (Belkin, 2009; Hojabri et al., 2012).  
2) Improving quality of care. IT can help to provide easier, safer and faster access to patient 
data, including laboratory results, therapeutic procedures, medication administration, clinic 
notes and billing. This allows the healthcare professionals to access the right data and 
information effectively and in a timely manner (Sinha, 2010). This assists in informed-based 
diagnosis, acceleration of communication and reduction in medical errors (COCIR, 2012). A 
Computerised Physician Order Entry (CPOE) system, for example, allows bar code reading to 
match patients to their prescribed medications (Bernstein et al., 2007), which in turn can serve 
to reduce medical errors (Ball & Lillis, 2001; Bates, 2000). Research also shows that Clinical 
Health Informatics (CHI), such as Vital Sign Monitoring systems to monitor a patient’s 
condition and provide immediate detection of abnormalities, enables more timely treatment 
and reduces diagnostic errors (Sharma et al., 2016; Smith et al., 2006).  
3) Reducing cost and saving time. Investments in CHI can positively affect hospital 
efficiencies (such as eliminating inefficiencies in their care delivery process and avoiding the 
duplication of equipment, medical examinations and unnecessary visits) and hence can reduce 
operating costs (Sharma et al., 2016). For example, by embracing cloud technology, the 
Swedish Red Cross was able to save 20% on IS/IT operating costs. This action led to freeing 
up to 25% of personnel time to focus on more strategic tasks, better supporting the core 
missions of the organisation (Microsoft, 2011). Furthermore, Health IS/IT systems can help in 
reducing input time to administrative, monitoring, coordinating and communication tasks 
according to recent studies (Büchner et al., 2016; Buntin et al., 2011; Wickramasinghe & 
Schaffer, 2010).  
4) Supporting better management and monitoring. Patients can learn how to contribute to 
the control and management of their diseases correctly with the help of online disease 
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management systems. This is particularly important in the context of chronic diseases. Features 
like “Ask a physician”, web-based nurse line or call centres to assist patients to take control of 
their disease, rather than solely rely on a doctor, are relevant examples (Ball & Lillis, 2001).  
5) Providing decision support. Web-based CDS can give automatic alerts and warnings to 
physicians. A study conducted over six months in the USA revealed that a computerised alert 
system to target 37 drug-specific adverse reactions can prevent injury at a rate of 64 per 1000 
admissions; 44% of the true positive alerts had not been recognized by the physician (Bates, 
2000). A randomised clinical trial study on reduction in redundant testing in Brigham and 
Women’s Hospital, Boston, indicated that after the implementation of the laboratory-related 
CDSS, 13% of all anti-epileptic drug tests ordered were cancelled and inappropriate repeat 
testing before the steady state decreased from 54 % to 14.6 % (Varghese et al., 2016). 
6) Providing potential benefits of “big data”. Big data is high volume, high velocity and/or 
high variety information assets that require new forms of processing to enable enhanced 
decision making, insight discovery and process optimisation (Andreu-Perez et al., 2015; 
Gartner, 2014). Healthcare data and information fit the definition of big data perfectly as this 
consists of high volume, high diversity biological, clinical, environmental and lifestyle 
information that is collected for medical purposes (Raghupathi & Raghupathi, 2014). Research 
surveys indicate that the value created by healthcare analytics could be worth more than $300 
billion every year in the USA (Chen et al., 2014). Big data provides benefits such as shared 
information and resources, easier access to capital and services (Ahmadi et al., 2016). It opens 
new possibilities for international, interdisciplinary and interorganisational projects in 
healthcare and/or new usage of data that may not even being considered at present. It has been 
suggested that big data and analysis will expose new knowledge, opportunity and challenges 
which in return triggers new advancements and developments (Andreu-Perez et al., 2015; 
Raghupathi & Raghupathi, 2014; Sivarajah et al., 2017; Van Dijck, 2014). Examples include  
1) computing infrastructure to cope with the fast-growing immeasurable data demand, and 2) 
new Database/Data Warehouses as the current data management, analysing and processing 
techniques becomes inadequate. Some indication of these can be found in big data analysing 
technologies such as NoSQL Database, which refers to nonrelational data management systems 
where databases are not built primarily on tables, and generally do not use SQL for data 
manipulation (Moniruzzaman & Hossain, 2013). Another example is BigQuery, where Google 
BigQuery is one solution to overcome the problem of traditional database management systems 
to support large volumes of data. This solution runs in the Cloud, using SQL-like queries 
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against massive quantities of data, providing real-time insights about the data (Tigani & Naidu, 
2014). 
The above-mentioned examples and research results provide strong evidence that IS/IT can 
enable and facilitate superior healthcare delivery. 
2.1.1 IS/IT Involvements in WM Clinics and Hospitals 
Health Informatics is a discipline that is disseminated into many divisions of the healthcare 
sector. As such, it is necessary to review some systems that are commonly used in hospitals 
and medical clinics in urbanised, developed countries such as the USA, Europe and Australia. 
This section gives some examples with a focus on the clinical processes as the theme. 
When a patient has an appointment, or attends a clinic for a treatment, a registration process 
is triggered. A scheduling resources or facilities system manages the registration which 
includes bookings and scheduling. This system coordinates scheduling of all care provider 
resources, identifies conflicts with other appointments for patients or provider resources, which 
include clinical staff, materials like diagnostic equipment and preparation requirements such 
as anaesthesia consultation (COCIR, 2012). This system is usually a part of a PAS which 
handles patient personal information, admissions, discharges and transfers (COCIR, 2012). A 
PAS can provide convenience, ease of access (e.g. booking and/or registration online), and 
paper-free processes to both medical practitioners and patients. Hence, this should be 
considered in developing CM IS/IT solutions. 
An EPRS is created to record and host information of a patients’ electronic files. The EPRS 
is a patient medical record in digital format generated and maintained in a healthcare institute 
such as a hospital or clinic (Ball & Lillis, 2001; Cowie et al., 2015). It includes data and 
information such as demographics, medical history, medication and allergies, immunisation 
status, laboratory test results and radiology images (Hannan, 1996). The EPRS provides 
reliable and fast access to patient medical information for the practitioners and healthcare 
providers at the point of care (COCIR, 2012; Mitamura, 2010). This implementation should be 
considered in developing CM IS/IT solution. Patients’ records (both medical and personal 
information) should be managed via electronic system tools. 
A MDM IS manages and supports different electronic and digital patient medical documents 
and files (Mitamura, 2010). These files contain data and information, such as scanned pdf files, 
care episodes, test results, diagnoses and referrals. The functions of a MDM include computer-
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assisted document/file entry, indexing, administration, file/document storage, access/retrieval 
and archiving (Mitamura, 2010). The above-mentioned MDM benefits can provide great 
assistance to medical practitioners and clinical administrators in analysing, diagnosing, 
searching and reporting patients’ medical condition(s) (COCIR, 2012; Mitamura, 2010). 
Hence, it should also be considered in the development of the CM IS/IT solution.  
CKM is a repository which contains codified knowledge such as a practical set of rules and 
guidelines derived from experts (Wyatt, 2001). CKM often comes together with a CDS system, 
as the CKM is the back-end database which the CDS depends on or gets reference from. CDS 
is a program assisting healthcare professionals and physicians with decision-making tasks by 
linking dynamic individual patient health observations (Wyatt, 2001). For example, a drug–
drug interaction checker requires a database of drug names and their interactions (Sittig et al., 
2010). A doctor may use a CKM and/or CDS in assisting decisions on treatment for a patient 
(Xiang et al., 2016). Hence these systems are implemented in hospitals and clinics as part of a 
CKM (Wyatt, 2001). Based on this, it is considered relevant to include these systems (or a 
repository) in developing the CM IS/IT solution in this research. 
FAS refers to patient billing, insurance claims, activity analysis and cost accounting 
(COCIR, 2012). This system is usually a built-in component of a PAS, either directly or 
through EPRS. The system can assist clinical staff to find a medical procedure, diagnosis, 
treatment and their prices with codes to optimise billing and reimbursement. 
Logistic and Resource systems include HRM, FEMS and SCM/MMS. HRM manages clinic 
personnel information, including clinic staff planning, staff details and scheduling, employee 
time and attendance, payroll and controlling (COCIR, 2012). FEMS controls and monitors 
clinic facility and equipment, describes and tracks their deployment, inspects and maintains the 
clinical equipment by clinic policies and procedures (COCIR, 2012). SCM/MMS assists in the 
planning, implementing and controlling all movement and storage of materials and inventory 
from point-of-origin to point-of-consumption. Clinical staff details, planning and scheduling 
are essential data. These may be implemented as a built-in function or separate system, but it 
is certainly a necessity in a CM IS/IT solution. 
Although some of the abovementioned systems can be stand-alone, most are built-in or 
connected to others. An integrated network or system to support the exchange, processing and 
storage of information and knowledge between these systems is essential. Security is a very 
important and essential element in all systems. In clinics, security should include features for 
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protecting patient and health information through access control and passwords, encryption 
and firewalls, system backup, archive, recovery capabilities and a secure database with 
implementation of authorisation. Hence it is crucial that an appropriate level of security control 
is applied and implemented in the CM IS/IT solution. 
These systems and the processes have been categorised by Mettler and Vimarlund in their 
‘framework for healthcare’ and they suggested that IS/IT can assist in storing, analysing, 
visualizing and giving access to a great amount of data (Mettler & Vimarlund, 2009). Further, 
a wide range of IS/IT applications and systems such as expert systems, datamining tools, PAS, 
EPRS, CKM and CDS are required to provide an integrated view of clinical internal and 
external data. Consistent with this framework, Figure 2.1 illustrates the clinical systems and 
processes in three layers – people, clinic processes and systems. From the personnel point of 
view (first layer), a family practice clinic has mainly the administrator, doctors and patients 
(Swisher et al., 2001). It is usually the patient who triggers the registration process, hence the 
utilisation of PAS, EPRS and/or MDM. Clinic processes (second or middle layer) are the core 
and link to the other layers, as through these processes and activities all layers and systems are 
performed, communicated and integrated. 
 
Figure 2.1: IS/IT processes and systems that are used in medical clinics. 
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Each element of the above system functions and serves the clinics at different times. PAS 
(or EPRS), MDM, CKM (or CDS) and FAS can help obtain the data and information that is 
required for primary care clinics and/or centres in Australia (CMBA, 2016b; MBA, 2014; 
Willis et al., 2016). Moreover, it is compulsory, according to the AHPRA and the CMBA, that 
CM clinic patient records must follow the same national medical reporting standards (AHPRA, 
2014; CMBA, 2016b). This is explained later in Section 2.2.2 and in Table 2.3, such that the 
CM IS/IT solution in this research should include the following system features and/or 
functions: 
• PAS and EPRS, where patients’ information can be managed electronically; 
• CKM and CDS, where assistance for diagnosis and treatments are available through 
easy access via system tools and/or functions; 
• security control, by regulating access to and by patients and physicians to relevant 
data. 
These requirements, features and system functions have led to the proposed research 
prototype – PMS – which is the practical endpoint to answering the research question, how 
IS/IT can be used to support the delivery of Chinese medicine? 
2.1.2 Health Informatics Limitations 
Despite various developments and solutions, Health Informatics has been largely confined 
to producing expert systems such as CKM, problem-solving and CDSS, algorithm-generating 
systems, databases and repositories in WM (Ferlie et al., 2012; Liao, 2003). One extremely 
challenging subject in Health Informatics is developing solutions for risk and security 
management to provide safe and quality care of patients (Fang et al., 2016). This complex task 
involves determining the proper balance between protecting the patient’s information and 
maintaining the integrity and usability of the data. 
Healthcare “Big Data” is now described in zettabytes (a unit of information equal to one 
sextillion (1021) or 270 bytes), with the high volume of data being a particular challenge (Fang 
et al., 2016). Many hospitals and clinics are facing the dilemma of insufficient infrastructure, 
resources, storage and support for distributed queries across multiple data sources (Fang et al., 
2016). Furthermore, some existing CDSS can take information from various data sources and 
use these data to provide assistance with the structured portion of the system. However, the 
human decision maker must rely on intuition and experience to assist them with the 
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unstructured decision (Parrish & Courtney, 2012; Varghese et al., 2016). In summary, it is clear 
that Health Informatics faces many challenges and areas for improvement (Coiera, 2015). 
Modern healthcare and medicine have moved away from seeing diseases in isolation. There 
is now the need to understand the complex factors causing the disorder which include, for 
example, the individual’s immune system, bacterial flora, nutritional status, social, 
environmental and genetic factors (Coiera, 2015). To better understand diseases and address a 
disorder, a systematic approach with a holistic view should be adopted (Coiera, 2015). In this 
sense, a different approach to medicinal practice might be useful, such as CM which has been 
known for its holistic and well-being treatments for thousands of years. It is clear there are 
many lessons to learn, methods and/or techniques to study from this ancient practice of 
medicine. From the IS/IT perspective, to research and develop system solutions that can adapt 
to the above-mentioned challenges and accommodate the complex factors and environment, 
individualist but holistic treatments, will be necessary for application to CM practice. 
2.2 CAM 
There are many different CAM practices in the world but they all have some commonality 
in their view of healing and health, that is, the human body as a whole system, self-healing and 
inner energy healing (Micozzi, 2014). CAM is not focused on why our body is sick and 
suppressing the symptoms and/or eliminating the sick organ, but more on why our body is not 
replacing the sick cells of the organ with healthy cells (Micozzi, 2014). Healing is about 
strengthening our inner resources and abilities according to the environment at the time of care. 
CAM is becoming increasingly popular, perhaps because it targets the source of the disease 
problem, with more personal and holistic healing (Molassiotis et al., 2005). 
CM is one of the most popular CAM practices today (Lukman et al., 2007). There were over 
4,700 registered Chinese medicine practitioners in 2015 – 2016 in Australia (AHPRA, 2016; 
CMBA, 2012c) and more than 10 million visits to acupuncturists every year (Xue et al., 2007). 
This includes many WM doctors who have taken courses in acupuncture (Kaptchuk, 2014). 
Some popular Chinese herbs, such as Dan shen, from Salviae Miltiorrhizae  (also known as red 
sage, Chinese sage, is a perennial plant in the genus Salvia, highly valued for its roots in CM 
for treatments of cardiovascular and cerebrovascular diseases (Ehrman et al., 2010; Wikipedia, 
2017), and Salviae Miltiorrhizae Radix, which is the dried root of Salviae miltiorrhizae, are 
used extensively in China for the treatment of cardiovascular and cerebrovascular diseases 
(Ehrman et al., 2010; Ehrman et al., 2007). Formulas of Dan shen, such as Fufang DanShen 
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pill, a combination of Dan shen (Salviae Miltiorrhizae Radix), San qi (Notoginseng radix) and 
Tian ran bing pian (Cinnamomum camphora), have been registered as drugs in several 
countries including Vietnam, Korea, Russia, Cuba and Saudi Arabia (Chan et al., 2010; 
Ehrman et al., 2010; Ehrman et al., 2007). Extracted compounds from Dan shen have been 
demonstrated to be effective in cardiovascular and/or cerebrovascular diseases in animal 
models and some clinical studies (Ehrman et al., 2010; Ehrman et al., 2007). The growing 
demand for CM with evidence-based scientific and clinical reporting reinforce the recognition 
of this ancient medicine practice.  
The next section of this Chapter reviews some of the basic concepts of CM. In doing so, it 
is hoped that a better understanding by the reader of this ancient treatment, which has been 
drawing increasing demand recently worldwide, can be achieved. 
2.2.1 Chinese Medicine 
Searching through the online literature with common internet search engines such as Google 
Scholar and Wikipedia, the term “Chinese Medicine” is often referred to as T&CM, a 
traditional medicine practice in China (Yang et al., 2013). In this sense, CM is synonymous 
with Traditional Chinese Medicine. Both concepts utilise the same philosophy that is based on 
the Yin/Yang principle of balancing and harmonising conditions within the body (Hsu, 2001; 
Liao, 2011; Wang et al., 1999). In this theory of Yin/Yang, it is believed that balanced and 
free-flowing Qi (energy) results in health, while stagnant or imbalanced Qi leads to disease; 
life energy is rhythmically channelled through a network of mutual influences between the five 
elements (wood, fire, earth, metal and water) and the corresponding organs of the human body, 
which is elaborated upon in the next section (Huang & Chen, 2007; Liu & Liu, 2011). To avoid 
any confusion, this research uses CM to encompass both concepts. 
2.2.1.1 CM Philosophy 
CM began thousands of years ago at the time when Chinese philosophy, astronomy and 
literature had reached a significant level of maturity (Liao, 2011). At that time, key individuals 
gained experience in how to deal with human diseases by natural methods, such as acupuncture, 
Qigong and herbs (Wang et al., 1999). Many of these individuals began to summarise these 
practices and thereby developed a theory based on their philosophical and social knowledge, 
which in turn formed the origins of CM (Maciocia, 2015). Succinctly, it follows two 
philosophies:  
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1) A homeostasis perspective that focuses on the integrity of the human body, and 
emphasises the close relationship between the body and its social and natural environment; 
and,  
2) A dynamic balance perspective with an emphasis on the internal body dynamic 
movements (Lu et al., 2004). It emphasises inner, self-controlled system connectivity and a 
balance between Yin and Yang energy, with any disorder being a result of failure and/or 
imbalance of the system (Huang & Chen, 2007; Lu et al., 2004; Zhao et al., 1994).  
The five elements theory originated around the same time as that of Yin and Yang, it was 
first referenced about 1000 – 771 BC in the Zhou dynasty (Maciocia, 2015). As an important 
part of CM, this theory represents the correlation between natural phenomena, the human body 
and relationships with physiology and pathology (Liu & Liu, 2011; Maciocia, 2015). Each 
element symbolises internal organs (at least a pair of Yin and Yang organs) and between them 
the various tissues, senses, and emotions (Liu & Liu, 2011; Maciocia, 2015). Externally, each 
resonates with different seasons, orientations, weather agents, colours and flavours. For 
example, the element wood as a natural phenomenon has qualities of liquidity, fluidity, and 
solution (Liu & Liu, 2011; Maciocia, 2015). It has the strength to be bent and straightened to 
grow and flourish, so it represents the liver (Yin or Zang organ) which governs mobilisation 
and growth (Liu & Liu, 2011; Maciocia, 2015). From the geographic orientation point of view, 
the sun rises in the east, thus symbolising the growth and luxuriance of trees, hence east belongs 
to wood. Additionally, the liver externally opens into the eyes and controls tendons. The liver 
meridian is connected to the eyes, and the visual ability mainly relies on the nourishment of 
liver blood. Therefore, the eyes can reflect the function of the liver (Liu et al., 2017).  
Insufficient liver blood may cause dry eyes and blurred vision; hyperactivity of the liver fire 
will lead to pain and swelling of the eyes (Liu & Liu, 2011; Liu et al., 2017; Maciocia, 2015). 
The five elements are related to each other through the theory of generation and restraint 
which explains the relationships between various aspects, their development and how they 
change (Kaptchuk, 2014; Maciocia, 2015; Zhu & Wang, 2011). Generation contains the ideas 
of production, stimulation, and augmentation in a “mother” and “child” relationship cycle. 
Wood generates fire, fire generates earth, earth generates metal, metal generates water, and 
water generates wood (Kaptchuk, 2014; Maciocia, 2015; Zhu & Wang, 2011). Restraint adopts 
the ideas of restriction, check and inhibition in a suppressor (restraining element) cycle (Liu & 
Liu, 2011; Maciocia, 2015). Wood restrains earth, earth restrains water, water restrains fire, 
fire restrains metal, and metal restrains wood (Maciocia, 2015). Generation and restraint are 
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inseparable, as without generation, things cannot be born and developed. Without restraint, 
things can grow without limit and cause harm (Kaptchuk, 2014; Maciocia, 2015; Zhu & Wang, 
2011). In general, it is believed that problems with the five senses reflect disharmonies in the 
relevant elements (Liu & Liu, 2011; Maciocia, 2015). For example, bronchiectasis (a lung 
disease cause by chronic infection in the small airways) is believed to occur when stagnant 
Liver-Qi turns to fire (Liu & Liu, 2011; Maciocia, 2015). Blurred vision often reflects liver 
deficiency, hence liver treatments may be considered (Liu & Liu, 2011; Maciocia, 2015). The 
five elements model is extensively used in CM diagnosis. For instance, a patient who is prone 
to outbursts of anger would manifest an imbalance of wood due to rising of the Liver Yang 
energy (Kaptchuk, 2014; Liu & Liu, 2011; Maciocia, 2015; Zhu & Wang, 2011). The 
pathological state of the tissues (in this case the tendons) can also assist in diagnosis indicating 
the disharmony of the relevant element (Liu & Liu, 2011; Maciocia, 2015). Table 2.1 
summarises the key aspects of the five elements and their relationships. 
Five 
elements 
Wood Fire Earth Metal Water Generation & Restraint 
Five Zang 
(principal) 
organs 
Liver Heart Spleen Lung Kidney 
 
Five Fu 
organs 
Gallbladd
er 
Small 
intestine 
Stomach Large 
intestine 
Urinary 
bladder 
Five sense 
organs 
Eyes Tongue Lips Nose Ears 
Five body 
tissues 
Tendons Vessels Muscles Skin and 
hair 
Bones 
Five 
passions 
Anger Joy Thought / 
Anxiety 
Sorrow Fear/Fright 
Five fluids Tears Sweat Saliva Nasal 
discharge 
Spittle 
Five pulses Taut Surging Moderate Deep and 
thin 
Deep 
Table 2.1. The five elements used in CM in relation to principle organs (adopted from (Liu & 
Liu, 2011)) and Generation & Restraint (Kaptchuk, 2014). 
As can be seen from Table 2.1, CM practice is different and distinct from WM practice. 
This point is even more relevant when looking at the processes involved in diagnosis, as 
outlined in the next section. 
2.2.1.2 CM Diagnosis 
CM practitioners use four basic methods for diagnosis, namely inspection, listening and 
smelling, inquiry and palpation (CMBA, 2016a; Kaptchuk, 2014; Maciocia, 2015; Zhu & 
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Wang, 2011). Diagnosis is based on an overall analysis of the patient’s symptoms and signs. 
This process is called “bian zheng” - differentiation of syndrome (Zhao et al., 1994). Inspection 
begins with the physician understanding and predicting the pathological changes of internal 
organs by observing abnormal changes in the patient’s vitality, colour, appearance, secretions 
and excretions (Huang & Chen, 2007). For example, if a patient has symptoms of tiredness, 
loose stools, no appetite (earth deficiency) and has a greenish facial tinge, it may indicate that 
the spleen is weak because the liver is dominant. The CM physician may consider strengthening 
the kidneys and stomach in order to prevent transmission of disease to these organs (Liu & Liu, 
2011; Maciocia, 2015).  
Tongue observation is an important inspection method in CM diagnosis, as it provides clear 
visible clues of the patient’s disharmony. The tongue reflects the state of the internal organs by 
showing conflicting manifestations in various areas on the tongue (Maciocia, 2015). The sides 
of the tongue reflect the state of the liver and gallbladder; the side towards the tip of the tongue 
reflects the chest area, including the heart (Kaptchuk, 2014; Liu & Liu, 2011; Maciocia, 2015). 
Normally, the physician examines the tongue in several aspects: 
 1) Tongue colour. This reflects the state of blood and nutritive Qi and Yin organs as well 
as the conditions of Yin and Yang deficiency (Maciocia, 2015). There are five pathological 
colours: pale, red, deep red, purple and blue. A pale tongue body colour indicates either 
deficiency of Yang or blood; red tongue indicates heat-fire; a deep-red tongue indicates the 
heat is reaching to a more serious and severe state, frequently showing at the side of patients’ 
tongue; a purple colour indicates blood stasis (heat or cold); and, a blue tongue indicates overly 
cold stasis of blood (Maciocia, 2015). 
2) Tongue shape. This gives indications of blood and nutritive Qi and reflects the full/empty 
character of a condition (Maciocia, 2015). A thin profile indicates the condition is chronic and 
deficiency of either blood or Yin stasis; a swollen tongue generally indicates retention of 
dampness or phlegm; a stiff tongue usually indicates interior wind or blood stasis; and, a flaccid 
tongue often indicates deficiency of body fluids. 
3) Cracks. Cracks on the tongue indicate either full-heat or Yin deficiency, a short crack 
indicating stomach Yin deficiency. 
4) Tongue coating. This reflects the condition of Yang organs and in particular the stomach. 
A normal tongue should have a thin white coating (indicating healthy digestion), whereas a 
thick coating always indicates the presence of a pathogenic factor such as exterior wind, cold, 
or retention of food. 
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5) Moisture. This gives an indication of the state of body fluids. If the tongue is dry, it 
means that the heat has begun to injure the body fluids (Maciocia, 2015). 
The second diagnostic method includes listening and smelling. The physician listens to the 
patient’s voice, breathing, coughing and sounds emanating from the internal organs. A patient’s 
“stinky” smell, for example, usually indicates heat syndromes, while a foul and sour smell 
implies retention of food (Huang & Chen, 2007).  
The third method, inquiry, is about seeking information from a patient about his/her disease 
condition(s). Examples of common inquiries pertain to questions regarding chills and fever, 
perspiration, appetite and thirst, pain, vomit, stools and urine, emotions and feelings (Huang & 
Chen, 2007).  
Regarding palpation, the physician would put his/her first three fingers on the radial artery 
of a patient’s wrist. A trained and skilled physician can detect over 30 different pulse qualities 
(e.g. floating, sunken, weak, and bounding) on each of the 12 pulses (Zhu & Wang, 2011). 
Pulse diagnosis can give very detailed information on the state of the internal organs and it 
reflects the whole complex of Qi and blood (Maciocia, 2015). It is a clinical manifestation, it 
gives specific indications as well as reflections of the organs as a whole, the state of Qi, blood 
and Yin, the Yin and Yang organs, all parts of the body, and even the constitution of a person. 
Despite the distinct advantages of pulse diagnosis, the major drawback is that it is very 
changeable due to external and short-term influences (Maciocia, 2015).  
These four diagnosis methods are used in combination for every patient diagnosis and 
consultation, and cannot be omitted (Zhu & Wang, 2011). Usually the CM physician follows 
the same sequence as described above when using these methods, although there may be some 
differences especially with very experienced Chinese physicians (Maciocia, 2015; Zhu & 
Wang, 2011). More importantly, a correct diagnosis can only be made based on a 
comprehensive and systematic analysis of a patient’s condition. 
2.2.1.3 CM Treatments 
CM treatments can include any of the following: Chinese herbs (i.e., leaves, seeds, roots, 
flowers, fruits, minerals and animal products), acupuncture and moxibustion (a treatment in 
which moxa is burned to stimulate specific acupuncture points (Wang, 2016)), Tuina (Chinese 
remedial massage), cupping (a technique that applies suction cups over soft tissue), Qigong (a 
form of mind controlling exercise), Taichi (a technique that incorporates body movement, 
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breathing and attentional training to improve medical symptoms and maintain health), and diet 
therapy (Markowski et al., 2014; Tao et al., 2016; Zhu & Wang, 2011). The herbs can come in 
different forms, such as dried raw herbs, extracted powder and granules, or manufactured 
proprietary pills, tablets and capsules.  
Meridians are believed to provide the vital connection between various parts of the body 
and are regarded as the transportation and communication superhighways of a human body 
(Adams & Lien, 2013). Meridian points in the human body are called acupuncture points 
(Adams & Lien, 2013), with diseases and signs of disorders believed to have “call signs” or 
able to be detected at some specific acupuncture points. That is why remedial massage is 
believed to send corrections and Qi through these points to treat problems (Adams & Lien, 
2013).  
Acupuncture treatment uses sharp, thin, pointed needles inserted at some acupuncture points 
to penetrate and let out static or blocked blood and/or energy in the body (Adams & Lien, 2013; 
Maciocia, 2015). The most commonly used acupuncture needles in clinics are thin stainless-
steel needles with diameters from 0.12 - 0.24 mm (Adams & Lien, 2013). The length of needles 
varies on what point at the body they are used, with 12 mm long needles good for applications 
to the ears, and 15 mm long needles usually used on hands and feet (Adams & Lien, 2013). 
Longer needles are not used often, as it can potentially produce tissue damage and stress and 
nociception (Adams & Lien, 2013; Tao et al., 2016). Needle inserting/manipulation methods 
usually include straight-in or slanted to no more than 45º from the skin surface (Adams & Lien, 
2013; Maciocia, 2015). Acupuncture treatments can give patient quick results especially when 
it comes to pain (Adams & Lien, 2013; Maciocia, 2015). For instance, there is published 
evidence of formulas for acupuncture treatments for certain disease such as low back pain 
(Adams & Lien, 2013) which can be caused by poor posture or a symptom from chronic disease 
(Adams & Lien, 2013; Maciocia, 2015). Table 2.2 describes some of the commonly used 
acupuncture points for low back pain. 
Meridian used Point selection Notes 
Urinary Bladder BL 23 (Shen Shu) 
BL 25 (Da Chang Shu) 
BL 26 (Guan Yuan 
Shu) 
BL 40 (Wei Zhong) 
BL 52 (Zhi Shi) 
These urinary bladder (BL) points are used in all treatments. 
BL 23 – 40 are commonly used for cold dampness while BL 
52 is also used for treating Kidney Yin deficiency (Adams & 
Lien, 2013). 
Hua Tuo para-
spinal points 
1.5 cm lateral to the 
lower border of each 
spinous process, from 
L1 to L5 
Hua Tuo’s para-spinal points are located on both side of the 
spinal column, close to the lumbar spinal processes (Adams & 
Lien, 2013). 
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Kidney Extra KI 3 (Tai Xi) 
Extra-Yao Yan  
KI 3 is used for treating Kidney Yin deficiency and Yao Yuan 
point is used for treating Kidney Yang deficiency (Adams & 
Lien, 2013) 
Governor vessel GV 3 (Yao Yang 
Guan) 
GV 4 (Ming Men) 
GV 26 (Ren Zhong) 
GV points are mostly located over the spine (Adams & Lien, 
2013).  
Table 2.2 List of acupuncture points used for low back pain, adopted from (Adams & Lien, 
2013). 
In Australia, the CMBA requires CM practitioners to record all acupuncture needle insertion 
point details (such as location/body area, size of the needle, manipulation method) (CMBA, 
2016b).  
Herbal medicines, acupuncture and/or other CM treatments aim to increase the human 
body’s resistance to disease and prevention of disease by improving the inter-connections 
among self-controlled systems (Lu et al., 2004). Furthermore, each patient’s diagnosis and 
treatments can be very different at each consultation for the same disease subject to the patient’s 
healing condition (Li et al., 2008; Yang et al., 2013). A treatment plan usually contains any 
combination of the above-mentioned treatments (i.e., herbal remedy and acupuncture), and a 
herbal remedy prescription is a mixture of multiple single herbs (Kaptchuk, 2014; Liu & Liu, 
2011; Lu et al., 2004). This may be regarded as a unique compound interaction of efforts, 
effects and unique personalised holistic healing that has attracted both consumers and 
researchers who would like to apply these systems to other forms of medicine, such as 
conventional medicine (Ehrman et al., 2010). 
2.2.2 CM Recognition and Regulation 
Most developed countries such as Australia classify CM as a type of CAM (WHO, 2013). 
Regulations and standards differ between countries. For example, in Australia CM practitioners 
are expected to be qualified and registered, and WM doctors who are trained and have 
knowledge in CM can be found in many medical clinics (Lin et al., 2015). Some details of CM 
practice in Australia include: 
1) The CM profession is included in the National Registration and Accreditation Scheme 
(NRAS). A national registration of practitioners, acupuncturists and dispensers of Chinese 
herbal medicine commenced on 1 July, 2012 (AHPRA, 2014; CMBA, 2012a). 
2) Policies, registration guidelines, codes and standards are created and published to assist 
the CM medical profession. Accreditation standards were developed by the AHPRA and the 
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CMBA (AHPRA, 2014). Key points of these requirements and regulations are summarised in 
Table 2.3.  
CM regulation in Australia  Key policy, guideline, regulation, standard 
Safe Chinese herbal medicine practice guidelines 
 
• correct herbal nomenclature 
• standardised prescription writing 
• proper labelling and dispensing 
Codes and Guidelines 
 
• National accreditation standards 
• CM course training standards 
• Continuing professional development registration 
standard 
• Criminal history registration standard 
• English language skills registration standard 
• Professional indemnity insurance arrangements 
registration standard 
• Practice registration standard 
• Guidelines for advertising regulated health services  
• Guidelines for mandatory notifications 
• Updated listing of restricted Chinese herbs - 
September 2012 
• Continuing professional development guidelines  
• Guidelines for safe practice of Chinese herbal 
medicine  
• Infection prevention and control guidelines for 
acupuncture practice 
Patient Records and Supervision • Patient health records guidelines 
• Supervision guidelines for CM practitioners 
Other • Social media policy 
Table 2.3 CM regulations in Australia developed by the AHPRA and CMBA (CMBA, 2016a). 
 
3) CM undergraduate and postgraduate courses are offered in the Australian tertiary 
education system. Table 2.4 lists the institutes which offer these courses approved by CMBA. 
Graduates from those approved courses are eligible to apply for registration in the divisions of 
acupuncture, Chinese herbal medicine and/or Chinese herbal dispensing (CMBA, 2016c). 
 
Institute / University Courses approved by CMBA 
Sydney Institute of Traditional Chinese Medicine - 
SITCM 
Bachelor of Traditional Chinese Medicine 
 
Western Sydney University - WSU 
 
Bachelor of Traditional Chinese Medicine 
 
Master of Chinese Medicine 
University of Technology Sydney -UTS 
 
Bachelor of Health Science in Traditional Chinese 
Medicine / Bachelor of Arts in International Studies 
(combined degree) 
Royal Melbourne Institute of Technology University 
- RMIT 
 
Bachelor of Health Science/Bachelor of Applied 
Science (Chinese Medicine) 
 
Master of Applied Science (Acupuncture) 
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Master of Applied Science (Chinese Herbal 
Medicine) 
Endeavour College of Natural Health Bachelor of Health Science (Acupuncture) 
Southern School of Natural Therapies - SSNT Bachelor of Health Science (Chinese Medicine) 
Table 2.4. CM tertiary courses in Australia approved by CMBA (current as of October 2018). 
4) AHPRA supports various activities that are carried out by the CMBA such as administration, 
decision making, setting up regulation, registration and initial enquiries (AHPRA, 2014; 
CMBA, 2016a). 
Regarding other Western jurisdictions, in Switzerland CM was covered by the nation’s basic 
health insurance program in 1999 but this was reversed in 2005 with the exception of 
acupuncture (Busato et al., 2006; Okma et al., 2010). In most of Europe, it is illegal to sell 
manufactured unlicensed herbal medicines without the appropriate license (Fan et al., 2012). 
In the UK, the 2009 “Statutory Regulation of Practitioners of Acupuncture, Herbal Medicine, 
Traditional CM and other Traditional Medicine Systems Practised in the UK” states that all 
CM practitioners must be qualified and regulated (Holmes, 2011). In the USA, CM is 
recognised as dietary supplements and is regulated by the Dietary Supplement Health and 
Education Act of 1994 (DSHEA) (Chau & Wu, 2006). Hence, CM may be considered as being 
more loosely regulated and assessed compared to WM in the USA. In Canada, the Traditional 
CM Practitioners and Acupuncturists (TCMPA) Regulation has been enforced by the College 
of Traditional Chinese Medicine Practitioners and Acupuncturists of British Columbia 
(CTCMA-BC) since 2010 (Cao, 2015).  
The TCMPA Regulation sets out the scope of practice for an acupuncturist and a TCM 
practitioner and defines limits and conditions on the services that may be provided (Cao, 2015). 
It has also been reported that there are at least 20 countries in Africa that have laws on the use 
of herbal medicines (Fan et al., 2012). For instance, all herbal medicines are regulated and 
manufactured with licenses in Egypt (Fan et al., 2012). Traditional medicine practice is 
integrated into the national health system in Mali, with all herbal medicines having to be 
prescribed by qualified practitioners (Fan et al., 2012). Singapore has a large Chinese 
community, so by nature it should have a much more established regulatory framework. 
However, the colonial era of British rule has endorsed the European system of medical service 
as the main system until 2002, when the Traditional Chinese Medicine Practitioners Act was 
launched (Leung & Wong, 2014). In summary, different levels of legal foundations to establish 
quality and safety standards for CM and its practice exist in a number of countries, but these 
vary on a national basis.  
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WHO’s 2013 – 2023 strategy goal is to have a blended system that the two medicine types 
(WM and CAM) complement each other and are practised side by side (Lin et al., 2015). To 
assist this strategic initiative, it is helpful to identify and illustrate the different stages of CM 
and WM integration. Lin et al. (2014, 2015) studied the current position and integration of CM 
and WM impact on WHO’s goal and direction, with different levels and stages of the two types 
of medicine integration being proposed. Figure 2.2 demonstrates these stages and shows how 
these can be used as a road map for implementation design, progress and updates. 
 
Figure 2.2: A proposed CM and WM integration map (Chan et al., 2015; He et al., 2015; Lin 
et al., 2014b) 
According to Lin et al. (2014, 2015), there are four levels of integration between WM and 
CM (Figure 2.2). At level 0 (first level), both medicine practices are completely separated. CM 
has no regulation and standards. At level 1 (second level), WM is still the main practice. 
However qualified CM practice is recognised, regulated and professional training is available. 
According to the research results, Australia is at level 1 progressing to level 2 (third level) 
where every CM physician must be qualified and registered before practice (Lin et al., 2014b; 
Lin et al., 2015). Additionally at this level, integration between the two types of medicine is 
initiated, with overlap and crossover occurring more frequently with more referrals and co-
workers (CMBA, 2016a; Lin et al., 2014b).  
Level 3 (and also the top level) represents the goal stage which WHO wants its member 
countries to achieve by the year 2023 (WHO, 2013). At this level, both medicines are practiced 
in parallel. Choosing between which treatment depends on the patients’ disorder at the point of 
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care. As a result, it signifies a more patient-centred healthcare system (Epstein et al., 2010; 
Krist & Woolf, 2011; Lin et al., 2014b; Lin et al., 2015). 
Integrating both types of medicine practice is a huge task and requires many aspects, 
stakeholders and systems to cooperate. Health Informatics can provide tools and technologies 
for this integration. This is necessary and inevitable as IS/IT has already been implemented in 
WM practice. Building on the existing contributions from Australia and other countries, future 
initiatives can include:  
a) Increase all stages and aspects of integration;  
b) Combine and integrate existing databases to internationally recognised formats and 
standards; 
 c) Create global standard CM practice regulations and guidelines that can be accessed 
online; and,  
d) Develop suitable IS/IT solutions for various CM practice.  
The current research is focused on finding the suitable synthesis and solution to support the 
IS/IT development in assisting CM clinical patient management. 
2.2.3 CM Clinic Setting and Processes in Australia 
Like many other countries, such as the UK, USA and Germany, in Australia a patient’s first 
consultation is usually with the family doctor/GP in a primary care or family medical practice 
(Britt et al., 2013; Deledda et al., 2013). According to the Australian medical practitioner guide 
pertaining to setting-up a typical family medical practice, a clinic usually has the following 
roles:  
1) Administrator, who performs all clinic logistic tasks, including mailing, management of 
appointments, updating patient details, and collection of accurate patient information; 
2) Doctors, where there should be an appropriate number of GPs to meet patient demand 
and generate sufficient revenue to meet operating costs; and,  
3) Other clinical staff (internal and/or external), who may be the contractors, laboratory 
technicians and pharmacists (AMA, 2009).  
CM clinics follow the same broad setting with, however, the number of clinical staff varying 
dependent on the patient demand around the location area (Baer, 2015). 
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Clinical Human Resources reveal the common operations, activities and processes in a 
clinic. Identifying, understanding and analysing these processes is very important to the 
development of an IS/IT solution (Coiera, 2015). It is essential for this research as this will, 1) 
help understand and identify what are the critical and priority areas IS/IT utilisation that should 
apply to CM clinics to achieve the goal of supporting superior practice, and 2) provide a 
systematic view for building the research prototype. Hence a summary of these processes is 
provided in Figure 2.3. 
 
Figure 2.3: CM patient diagnosis and treatment processes (Lin et al., 2014a). 
In these processes, after consultation and diagnosis, a CM practitioner may give the patient 
a treatment plan. Examples of treatment plans are that the patient is given Chinese herbal 
medicine and/or other kinds of treatment such as acupuncture, the patient may be referred to a 
specialist for more specialised treatments or be transferred to hospital for emergency care. It is 
very common that the CM practitioner asks the patient to come back for subsequent treatment.  
The processes presented in Figure 2.2 are similar to WM clinics. A typical patient process 
in a WM clinic has been analysed and modelled, and includes registration, check-in, 
examination (including pre-examination and post-examination), an exit interview and check-
out (Swisher et al., 2001). In the registration process, a patient interacts with clinic staff prior 
to treatment. At check-in, staff in the clinic (administrators) spends time with the patient 
collecting initial medical information before examination. Next, a physician collects more 
extensive medical information from the patient (pre-examination) if necessary, diagnoses the 
patient and prescribes treatments (examination) and collects additional medical information if 
required (post-examination). A physician performs the final consultation and diagnosis in an 
exit interview process. At check-out, a patient may interact with the clinic staff before exiting 
the clinic (Swisher et al., 2001). Comparing the above-mentioned processes, Swisher’s 
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registration process matches Process 1.0 (Register) in Figure 2.3. The check-in and 
examination processes match Process 2.0. Swisher’s post-examination correlates to Process 3.0 
process in Figure 2.3. Instead of having an exit interview and check-out, the processes can flow 
back and be repeated for some patients. This may suggest that CM clinics can expect as much 
benefit from the proposed IS/IT solution as that seen when IS/IT solutions are applied to WM 
clinics. 
The differences between CM and WM clinics are, however, in the methods of diagnosis, 
ingredients in the medicine(s), the treatment approaches, as well as the amount and reliance on 
expert tacit knowledge. Academic and clinical studies illustrate these differences (Chan et al., 
2015; He et al., 2015; Kaptchuk, 2014). For example, 65 ulcer patients were diagnosed and 
treated initially by WM doctor and then a CM practitioner. The results showed that based on 
the knowledge and theory of WM practice of tending to narrow diagnosis to an underlying 
entity, the WM doctor used upper-gastrointestinal x-rays or endoscopy, diagnosing all 65 
patients as having peptic ulcer disease (Kaptchuk, 2014; Zhou et al., 1991). According to the 
WM doctor, all patients suffered from the same disorder and were given the same prescription. 
Drawing upon the CM philosophy, the CM practitioner used the four traditional diagnostic 
methods (i.e., inspection, listening and smelling, inquiring and palpation), and found 
differences in each patient, resulting in the diagnosis of different syndromes. For example, the 
first patient was examined as: having robust constitution, broad shoulders, reddish complexion, 
full and deep voice; seemed aggressive, challenging the physician; confirmed having 
constipation, dark yellow urine, greasy yellow coating on the tongue (Kaptchuk, 2014). The 
CM physician diagnosed this patient as “having the pattern of disharmony called ‘Damp Heat 
affecting the Spleen’” (Kaptchuk, 2014, p.4). The second patient had a pale face, tired easily 
and liked sleeping; he reported that massage and heat alleviated his pain which is experienced 
as a minor but persistent discomfort; appeared timid, shy or even afraid, unable to look at the 
physician in the eye; frequent urination with clear colour; moist tongue with pale, thin-white 
coating (Kaptchuk, 2014). The CM physician diagnosed this patient as “having the pattern of 
‘Exhausted fire of the Middle Burner’ or ‘Deficient Cold affecting the Spleen’” (Kaptchuk, 
2014, p.5). Based on these different syndromes, diagnoses and patterns, the CM physician 
prescribed different herbal formulas (a combination of a few herbs) to each patient (Kaptchuk, 
2014).  
Another study was based on 112 angina pectoris (chest pain or discomfort due to coronary 
heart disease) patients. The patients were first given complete WM medical examinations and 
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then diagnosed by CM methods and observed for six months to 2½ years. This study also gave 
similar conclusions to the first study mentioned - the WM diagnosis was essentially the same, 
but different herbs were given to individual patients in the CM diagnosis due to each patient’s 
distinct conditions at the time of the consultation (Kaptchuk, 2014; Wang et al., 2011a; Zhang 
et al., 1995). These examples suggest the differences between the two types of medicine 
practice, which are summarised in Table 2.5. 
Criteria Chinese Medicine WM 
Philosophy Base on philosophies of (Kaptchuk, 2014; 
Maciocia, 2015; Zhu & Wang, 2011):  
• Emphasise on the close relationship between 
human body and its social and natural 
environment 
• Dynamic balance within the inner, self-
controlled system and Yin and Yang energy 
• Five elements 
Base on (Ackerknecht & 
Haushofer, 2016; Bynum et al., 
2006; Bynum & Porter, 2013): 
• Scientific and evidence-based 
• Clinical trial 
• Pharmacology 
• Biology 
• Pathology 
• Surgery 
type of medicine 
practice 
(alternative/mainstream) 
Considered as (Chan et al., 2015; Kaptchuk, 
2014; Lam, 2001): 
• Complementary and alternative medicine 
• Considered to be more favourable to 
chronic conditions and for prevention and 
wellbeing  
Considered as (Kleinman, 2013; 
Lam, 2001; WHO, 2017): 
• Mainstream, conventional 
medicine 
• Disease based, favour in 
acute diseases 
Diagnosis Diagnosis (Liu & Liu, 2011; Maciocia, 2015; 
Zhu & Wang, 2011): 
• 4 methods - Inspection, Listening and 
Smelling, Inquiring and Palpation 
• Holistic approach attempts to bring the 
body, mind and spirit into harmony 
• Individual diagnosis at each visit 
Diagnosis (Bynum et al., 2006; 
Bynum & Porter, 2013; 
Kleinman, 2013): 
• Auscultation (stethoscope), 
Body examination, Inquiring 
and Percussion ① 
• Largely depending on 
pathological testing results 
Treatments Treatments (Markowski et al., 2014; Tao et 
al., 2016; Wang et al., 2005; Zhu & Wang, 
2011): 
• Chinese herbs, acupuncture, moxibustion, 
Tuina, cupping, Qigong, Taichi and diet 
therapy 
• A treatment plan can contain any of the 
above 
Most common treatments 
(Bynum et al., 2006; Bynum & 
Porter, 2013): 
• Pharmacotherapy 
• Surgery 
 
① Percussion is a method of tapping on a surface to determine the underlying structure to identify four types of percussion sounds, resonant, 
hyper-resonant, stony dull or dull. A direct percussion uses only one or two fingers, and indirect percussion uses the middle/flexor finger  
(Wikipedia, 2017i). 
Table 2.5: Main differences between CM and WM, based on Criteria of philosophy, type of 
medicine, diagnosis and treatments. 
These differences raise a valid point to consider in developing CM IS/IT systems and 
solutions, that a simple cloning-like implementation of any existing WM IS/IT systems and/or 
applications will not be appropriate. It may result in problems and possible system failures. 
This is elaborated upon in Section 2.2.4. 
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2.2.4 CM IS/IT Developments and Problems 
The rich traditional knowledge of CM has helped the Chinese people for thousands of years, 
so integrating this medicine practice into the Western world involves transferring a massive 
knowledge base (Chan et al., 2015). So far, many databases, repositories and information 
systems for CM have been created (Chan et al., 2015). For example, the Traditional CM 
Information Database from the National University of Singapore contains information on 1588 
commonly used prescriptions, 1313 herbs and 5669 herbal ingredients (Chan et al., 2010; 
TCM-ID, 2015). The University of Michigan Comprehensive Herbal Medicine Information 
System for Cancer includes 527 anticancer herbal formulations (Chan et al., 2010; Fang et al., 
2005). Some expert systems and applications are developed for certain diseases or particular 
treatment(s). For example, a Chinese acupuncture expert system has been developed to assist 
physicians on acupuncture prescription, needle insertion position and acupuncture points usage 
(Lam et al., 2012a). Recent research studies addressing major IS/IT activities in CM are 
summarised in Table 2.6. 
IS/IT Group Description  Examples 
Databases 
Database 
• Repository, database containing 
detailed information on formulas, 
syndromes, herbs information 
including: pharmaceutical name; 
botanical name; multilingual 
pronunciation; distribution of the herb; 
properties (characteristics); channels 
(meridians) entered; medical 
functions; actions & indications; 
chemical ingredients; recommended 
dosage; samples of formulae, toxicity, 
side effects and cautions; basic 
molecular properties; optimized 3D 
structures; origins; clinical effects. 
Chinese Herbs Dictionary: 
Complementary and Alternative 
Healing University (Chu, 2013) 
3D structure database of 
components from Chinese 
traditional medicinal herbs (Qiao 
et al., 2002). 
Phytochemical Databases of 
Chinese Herbal Constituents and 
Bioactive Plant Compounds with 
Known Target Specificities 
(Ehrman et al., 2007) 
Dictionary 
Knowledge 
base grid 
Information 
System 
Data 
mining 
Data 
mining & 
biomedical 
mining 
systems 
• Data mining tools for herbs and 
formulations  
• Information Management System of 
Syndrome 
• Study on combination of hierarchical 
cluster approach and Bayesian 
networks. 
• Research approach and method 
including harmony learning and model 
selection 
MeDisco/3T - text mining for 
clinical Chinese herbal medical 
knowledge discovery (Zhou et al., 
2005). 
Data mining system for multi-
dimensional data analysis (Li et 
al., 2004). 
Structural learning of graphical 
models and its applications (Deng 
et al., 2005). 
Diagnosis 
assistance 
Diagnosis 
systems & 
approaches 
• Individual diagnosis and treatment 
assistance system including: pulse-
measuring points on wrists and their 
corresponding organs; electronic-brain 
Expert system for diagnosis in 
CM (Wang et al., 2004). 
Web-based CM diagnosis system 
(Huang & Chen, 2007). 
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medical erudite medical expert system; 
analysis packages of tongue and facial 
images, odour, speech and pulse; fuzzy 
expert systems assisting diagnosis for 
certain disease 
Pulse analysis & diagnosis system 
(He et al., 2006). 
Fuzzy logic and its applications in 
medicine (Phuong & Kreinovich, 
2001) 
Table 2.6: Summary of existing CM IS/IT developments.  
Studies have shown that the existing IS/IT developments relevant to CM have several 
limitations, such as: 
1) Selective information and lack of comprehensive data on the number of Chinese herbs 
with no or limited resources in Chinese acupuncture or vice versa (Yang et al., 2009); 
2) Most of the IS/IT system solutions are created in China or Asia, with limited scientific 
and evidence–based research in Western countries (Lukman et al., 2007);  
3) CM IS/IT developments have been using are based on existing MIS development theory 
which was originally created for Western countries and medicine practice (He et al., 2015; Lam 
et al., 2012b). As such, there is no well-established theory to support the CM IS/IT environment 
(Li et al., 2008; Lin et al., 2015; Lukman et al., 2007). Furthermore, study of the current CM 
clinic management systems (consisting of Smart TCM Australia, TCM Herbalist Israel, TCM 
Organiser Canada and Shen Professional Venezuela) also indicates some significant concerns, 
including:  
a) Lack of translation into other languages apart from Chinese and English (Lin et al., 2015; 
Wang et al., 2004);  
b) Lack of a multi-user system which can accommodate different CM clinical staff roles, 
such as administrator, practitioner and dispenser (Lin et al., 2015; Lukman et al., 2007; TCM-
ID, 2015); and,  
c) Lack of a multi-platform and multi-device capability and compatibility (Hu et al., 2013; 
Lin et al., 2015; Lukman et al., 2007).  
The above concerns suggest that blindly adopting these theories and technologies is not the 
best solution. This view is supported in practice in other domains. For example, when looking 
at ERP systems, such as SAP and Oracle, they have failed to conquer the Chinese market by 
simply applying the same tools and techniques without first understanding and mapping the 
underlying circumstances and requirements (Xue et al., 2005). To avoid similar failures, it is 
therefore necessary to systematically examine past experiences of IS/IT developments and 
develop a theoretical foundation that is suitable for CM practice.  
48 
 
Since the focus of this research is IS/IT utilization in CM clinical management, it is 
necessary to study the fundamentals of MIS. The foundation and origin of MIS are from 
Churchman’s Inquiring Systems (Mason & Mitroff, 1973, 2015), which are reviewed hereafter. 
2.3 Inquiring Systems 
C. West Churchman defined inquiry as an activity that produces knowledge (Churchman, 
1971; Courtney et al., 2005; Parrish & Courtney, 2012). His book, “the Design of Inquiring 
Systems: Basic Concepts of Systems and Organizations”, examined five great Western 
philosophers’ (Leibniz, Locke, Kant, Hegel and Singer) theories from the perspective of 
general systems, asking if each is suitable as the basis for the design of computer-based systems 
(Churchman, 1971; Parrish & Courtney, 2012). Hence the five Inquiring Systems: Leibnizian, 
Lockean, Hegelian, Kantian and Singerian (Churchman, 1971; Parrish & Courtney, 2012), each 
representing a type of inquiring organisation from a system view of knowledge creation, 
examination and management (Wickramasinghe, 2005). Churchman’s work has had profound 
influence on research in MIS and its related fields of decision support and knowledge 
management (Parrish & Courtney, 2012). Over the years, IS scholars and practitioners have 
used Inquiring Systems and MIS theory to address many problems in various ways such as 
information storage and retrieval systems (i.e.,  EPRS, CKM and CDS), and, business process 
management systems (i.e.,  PAS). (Lundin & Vendelo, 2008). In the current study, it is 
pertinent to investigate and extend the Inquiring System theory to match the CM practitioner 
requirements, needs and environment. The following subsections describe these systems in 
further detail. 
2.3.1 Leibnizian Inquiring System 
Churchman’s Leibnizian Inquiring System is a closed system with a set of built-in 
elementary axioms that are used along with formal logic and analysis to generate more general 
fact nets or tautologies (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 2005). The 
Leibnizian inquirer is founded on formal rules and heuristics regarding interpretation of 
information based on what it knows (Churchman, 1971; Courtney et al., 2005; Hall & 
Croasdell, 2005). Task-based organisations that have a culture of following routines fit within 
this inquiring form (Parrish & Courtney, 2012). Knowledge creation is limited as the 
Leibnizian system uses only formal logic and mathematical analysis to make inferences about 
cause and effect relationships (Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & 
Courtney, 2012). The focus is on reliability and replication. Organisational memory and 
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knowledge expand within its internal boundary to achieve accuracy and repetition; hence, 
problems that are highly structured with few unknown variables (Courtney et al., 2005; Hall & 
Croasdell, 2005; Parrish & Courtney, 2012) are best answered in this type of system.  
KM in this context is concentrated on manipulating the organisation’s explicit knowledge, 
such as documents describing goals, plans and standard operating procedures (Courtney et al., 
2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). Tacit knowledge is little emphasised 
in this context which leads to difficulties to adapt and maintain in a changing and non-
consequential environment (Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & Courtney, 
2012). 
Nonaka1  et al. (1998, p.674) explained this form of KM in the combination mode of 
knowledge creation. He stated, the “combination involves the conversion of explicit knowledge 
into more complex sets of explicit knowledge” (Nonaka et al., 1998). New knowledge is 
generated as an externalisation of editing and systemising (Nonaka et al., 1998). IS/IT most 
suited to the Leibnizian Inquiring Systems are types of expert systems (Courtney et al., 2005; 
Hall & Croasdell, 2005; Parrish & Courtney, 2012). 
2.3.2 Lockean Inquiring System 
The Lockean Inquiring System is founded on principles of agreement embedded in 
classification of observations (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 
2005). Lockean inquiring community members share a common language and mindset 
supported by strong relationships and communication (Churchman, 1971; Courtney et al., 
2005; Hall & Croasdell, 2005). Lockean organisations are built around the pattern of 
development of the beliefs, practices and rituals of everyday organisational life. These values 
are passed on, shared and perpetuated within the organisation (Churchman, 1971; Courtney et 
al., 2005; Hall & Croasdell, 2005). The Lockean Inquiring System fully understands the social 
environment, with adaptability enhanced through attention to symbolic references such as 
legends and/or well-respected authorities (Churchman, 1971; Courtney et al., 2005; Hall & 
Croasdell, 2005). Knowledge learning and creation is a push and assimilation process with 
clear guidelines (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 2005), and it is 
socially constructed through observation and discussion.  
                                                          
1 Ikujiro Nonaka is a Japanese organizational theorist and Professor at the Hitotsubashi University, best known for his study 
of knowledge management. His SECI (Socialization, Externalization, Combination, Externalization) model presents 
knowledge interaction between explicit and tacit knowledge. 
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Nonaka and his co-workers describe knowledge creation and learning in the Lockean 
Inquiring System as socialisation (Nonaka et al., 1998; Nonaka & Toyama, 2015), which 
facilitates perceived group-level knowledge management. An individual’s knowledge is 
exchanged to other individuals and/or learners who are only “if the self becomes part of a larger 
self” (Nonaka et al., 1998). In socialisation, knowledge exchange (such as transferring ideas 
and images) occurs through physical proximity and joint activites, and apprenticeships allow 
newcomers to see the way others think and feel (Nonaka et al., 1998; Nonaka & Toyama, 2015) 
Examples of IS/IT using this system are repositories such as data warehouses (storing 
observations), data mining (analysing the observations) and groupware tools like emails 
(facilitating the communication and sharing) (Parrish & Courtney, 2012). 
2.3.3 Singerian Inquiring System 
The Singerian system is guided by two basic premises. The first is to establish a system of 
measures which specifies steps to be followed in resolving disagreements among the members 
of a community (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 2005). 
Disagreement is essential in the Singerian style, as it is the key to different world views which 
leads to improvements (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 2005). The 
second premise is the strategy of agreement. When disagreements occur for various reasons, 
and when models fail to explain a phenomenon, new variables and laws are introduced to 
provide guidance and overcome inconsistencies. Problem fragmentation or partitioning helps 
Singerian organisations make sense of the situation by sorting out the known and unknown, 
then they process the unknown further, generating cycles of disagreement and agreement until 
the problem is fully investigated and understood from all sides. This style requires a flat and 
decentralised structure to promote communication and feedback at all levels and across all units 
(Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). 
The Singerian system has the purpose of creating exoteric knowledge for choosing the right 
means for everyone.  Knowledge must be connected to measurable improvements that are 
judged not only by organisational standards but also by what is good and ethical for all of 
society (Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). From the 
Singerian system perspective, problems and knowledge domains are non-separable; everything 
is connected to everything else through any source, discipline and profession, and these are 
analysed as wholes (Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). 
Examples of IS/IT with Singerian characteristics can be seen in organisations making use of 
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standards such as IEEE and ISO, and/or open source software systems like Linux and Apache 
(Courtney et al., 2005). 
2.3.4 Hegelian Inquiring System 
The Hegelian Inquiring System is based on the belief that the best way for knowledge 
creation is by observing a debate between two conflicting ideas (Churchman, 1971; Courtney 
et al., 2005; Hall & Croasdell, 2005). There are three major players in a Hegelian system:  
• The first player constructs a strong conviction of a fundamental thesis by maximising 
supporting materials (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 
2005).  
• The second player does the same thing as the first only with an opposite worldview of 
the thesis—antithesis (Churchman, 1971; Courtney et al., 2005; Hall & Croasdell, 
2005).  
• The third player analyses the debate and constructs a new and larger worldview that is 
a synthesis of the thesis and antithesis (Churchman, 1971; Courtney et al., 2005; Hall 
& Croasdell, 2005).  
In this style, conflicts and opposing opinions are encouraged (Courtney et al., 2005; Hall & 
Croasdell, 2005; Parrish & Courtney, 2012). Knowledge is gained by reflecting and resolving 
often diametrically-opposed perspectives (Courtney et al., 2005; Hall & Croasdell, 2005; 
Parrish & Courtney, 2012). In this process, the synthesis may result in an entirely new strategic 
direction for a given organisation (Parrish & Courtney, 2012). Hegelian organisations have 
little structure or formal mechanism for guidance; however, they are assisted by group support 
systems that include negotiation and arbitration (Courtney et al., 2005; Hall & Croasdell, 2005; 
Parrish & Courtney, 2012). Knowledge to be managed in such environments consists of 
information from the three players and the interaction dialogues (Courtney et al., 2005; Hall & 
Croasdell, 2005; Parrish & Courtney, 2012). IS/IT solutions that support Hegelian Inquiring 
Systems include groupware that is designed to support and facilitate arguments among 
stakeholders in order to help them understand the specific elements of each other’s proposals, 
repositories that hold the debate data, and document management software and/or analysis tools 
for developing points to support either the thesis or the antithesis (Courtney et al., 2005; Hall 
& Croasdell, 2005; Parrish & Courtney, 2012). An example of the Hegelian Inquiring System 
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can be seen in labour/human resource negotiations and an adversarial court system (Courtney 
et al., 2005). 
In a Hegelian Inquiring System, knowledge creation can be seen as consisting of Nonaka’s 
socialisation and externalisation concepts (Courtney et al., 2005; Parrish & Courtney, 2012). 
Socialisation involves the three players’ interaction and debating. It is through this social 
process that tacit and explicit knowledge of the thesis and antithesis are externalised (Courtney 
et al., 2005; Nonaka et al., 1998; Parrish & Courtney, 2012). 
2.3.5 Kantian Inquiring System 
The Kantian Inquiring System is designed to incorporate both multiple perspectives and 
facts to determine models that are best-fit for the situation (Churchman, 1971; Courtney et al., 
2005; Hall & Croasdell, 2005). Using Leibnizian fact nets to support its data analysis, Kantian 
Inquiring Systems perform various modelling techniques to interpret and explain the causal 
connections between perspectives and the observations (Courtney et al., 2005; Hall & 
Croasdell, 2005; Parrish & Courtney, 2012). Kantian organisations depend on communication, 
organisational memory, understanding of the modelling, stability of rules and regulations. In 
this style, knowledge is managed in both empirical and theoretical approaches (Courtney et al., 
2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). The perspectives can be heavily 
analytical using multiple methods for interpreting data. Learning is disseminated through group 
members and KM may be enhanced by the use of a system design to discover and distribute 
information. The Kantian Inquiring System is focused on flexibility, relationships, 
organisational development through contingency theory and the best-fit between itself and the 
environment; hence, it can react quickly and effectively to problems and changes (Courtney et 
al., 2005; Hall & Croasdell, 2005; Parrish & Courtney, 2012). This type of Inquiring System 
is suitable for moderately uncertain situations, unstable environments and complex problems 
of high-to-moderate structure (Courtney et al., 2005; Hall & Croasdell, 2005; Parrish & 
Courtney, 2012). 
The Kantian approach is closest to that of the functional view, and its Nonaka knowledge 
creation approach is best seen in Nonaka’s internalisation mode which includes both tacit and 
explicit knowledge (Courtney et al., 2005; Hall & Croasdell, 2005; Nonaka et al., 1998; Parrish 
& Courtney, 2012). The system uses machine-learning algorithm and models input by experts 
to analyse incoming information and then adds the processed information/models to the 
organisation’s memory. Examples of IS/IT with Kantian system features are the World Wide 
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Web, databases, model management systems, decision support systems and effective 
information systems. 
The above-mentioned five Inquiring Systems are summarised in Table 2.7 from an IS/IT 
perspective.  
Inquiring system with IS/IT involvements 
 Leibnizian Lockean Singerian Hegelian Kantian 
Inputs Fact net Goals, 
decisions, 
standards, 
procedures 
Units, 
standards 
Mission 
statements 
Knowledge 
sources, 
organisation 
memory 
Given Standards, 
operating 
procedures, 
rule base 
Organisation 
memory, 
structure and 
culture 
System of 
measures 
Opposing 
views 
Tacit and 
explicit 
knowledge, 
working 
theories 
Process Cause and 
effect 
analysis, 
inference 
Negotiation, 
communication, 
consensus 
building 
Use variables 
to overcome 
inconsistency 
Arbitration Knowledge 
scanning, 
association 
building 
Output Error 
detection and 
correction 
suggested 
course of 
action 
Ambiguous 
reduction 
New 
measures, 
exoteric 
knowledge 
Conflict 
resolution 
enlarged 
perspective, 
new strategic 
direction 
Integrated and 
timely 
knowledge 
IS/IT 
systems & 
applications 
Models, 
CDSS, expert 
systems, 
document 
management 
Communication 
repositories, 
groupware, 
networks 
Groupware, 
networks, 
repositories, 
document 
management 
Repositories, 
groupware, 
negotiation 
systems 
Database, 
knowledge and 
model bases, 
management 
systems, www 
Table 2.7: Churchman’s five Inquiring systems with relevant IS/IT involvements (Courtney et 
al., 2005). 
IS/IT tools and technology help organisations to achieve their goals and objectives and 
improve the way they conduct business. Table 2.7 shows different inputs, outputs and processes 
for different Inquiring Systems, acknowledging representative IS/IT applications, systems and 
solutions that are utilised with each Inquiring System. For example, Leibnizian systems take 
unprocessed fact nets, standards and procedures as inputs. They use various kinds of expert 
systems, models and document management tools to perform analysis and interpretations and 
produce more fact nets and suggestions. In summary, the Churchman Inquiring System theory 
gives the current research some background, references and suggestions in design and 
developing the IS/IT solution for the CM clinics. 
Apart from the Inquiring Systems, KM is a major domain associated with MIS (Mason & 
Mitroff, 1973; Wickramasinghe, 2013). Healthcare is a massive entity in our society today and 
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it involves many consumers and knowledge workers in every process of healthcare provision. 
It is unarguably important that knowledge is captured and created from all parties and 
participants to deliver quality healthcare to patients at the point of need. Research has shown 
that KM can increase performance, develop partnership, evaluate risks, organise management 
and enhance economic value (Morr, 2010). Through the use of proper KM tools and techniques, 
knowledge can be formalised, shared, structured, organised and captured so that knowledge 
assets will not be lost. It is important that the ancient rich CM practice knowledge is properly 
managed for these knowledge asset purposes. Thus, this research will be particularly cognisant 
of KM characters and features. 
2.4 KM Systems 
Quintas et al. (1997, p387) define KM as “a process of continually managing knowledge of 
all kinds to meet existing and emerging needs, to identify and exploit acquired knowledge 
assets and to develop new opportunities”. KM is about designing and implementing processes, 
tools, structures, systems and culture to facilitate knowledge capture, sharing and re-use to 
enhance organisational performance (Gottschalk, 2005). KM systems therefore are designed 
and developed to support and enhance knowledge intensive tasks, processes and projects for 
the purpose of knowledge creation, capture, storage, retrieval, transfer, refinement, reuse, 
revision and feedback (Maier & Hädrich, 2011). Lai (2005) summarised KM as a set of 
systematic actions which include establishing strategies and procedures with proper utilisation 
of technologies. This ensures that the acquisition, storage, conversion, sharing, application and 
generation of knowledge can be effectively performed. 
Integral to KM is, of course, the knowledge construct. Nonaka (1994, p.14) notes that 
“knowledge is created and organized by a flow of information, anchored on the commitment 
and belief of its holder”. Goodson (2012, p.148) refers to knowledge as an “insight, experience 
and creativity that exist within people expressed through explicit and tacit communication 
events”. Knowledge is further categorised into two types: tacit and explicit (Nonaka et al., 
1998; Polanyi, 1966). Tacit knowledge is gained from experiences and “by doing”. It is 
accumulated through an individual’s experiences, actions, ideas or values he or she embraces 
(Polanyi, 1966). This type of knowledge is very hard to express and formalise. Hence it is also 
difficult to share with others. Explicit knowledge, in contrast, can be expressed in words, 
numbers and diagrams and so it is easier to be captured, used and shared. Organisations must 
be aware that these two types of knowledge are equally important.  
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The form of knowledge can be changed in several ways. In particular, Nonaka and his 
colleagues defined key transformations as: tacit to tacit through socialisation, tacit to explicit 
through externalisation, explicit to tacit through internalisation, and explicit to explicit through 
combination. This process is known as the knowledge spiral (Nonaka et al., 1998; Nonaka & 
Toyama, 2015). When people share experiences, like a master passing his or her knowledge to 
the apprentice through an apprenticeship, knowledge can be transferred in a tacit format. 
Through a combination or conversion, explicit knowledge can be edited and systemised into 
more complex sets of explicit knowledge. This usually happens in a formal learning of facts 
(Nonaka et al., 1998; Nonaka & Toyama, 2015; Rao, 2005). Tacit knowledge is transferred to 
explicit knowledge that can be understood by the others through the use of metaphors and 
analogies (Nonaka et al., 1998; Nonaka & Toyama, 2015). A study on visual expertise in 
medical image diagnosis reveals that some experts can accurately distinguish normal or rare 
abnormal circumstances with a single fixation in the range of milliseconds (Gegenfurtner et 
al., 2017). This study proposed that the experts’ tacit knowledge can be learned and provide 
“viable potential ideas for opening up new avenues when studying the processes of visual 
expertise in medicine” (Gegenfurtner et al., 2017, p. 97). These authors conclude that study 
and/or working with multidisciplinary experts, co-workers and researchers can help in gaining 
new knowledge (Gegenfurtner et al., 2017). Further, “Longitudinal analyses will help 
corroborate or revise existing theoretical models that are based on cross-sectional data” and 
“Similarly, examination of social and sociocultural processes will complement the study of 
cognitive mechanisms and yield a more complete understanding of the many facets of visual 
expertise in medical image diagnosis” (Gegenfurtner et al., 2017, p. 97). Research like this 
confirms that explicit to tacit occurs as conversion of new explicit to tacit knowledge of 
individuals. Other examples of this are on-the-job-training, simulations and experiments 
(Nonaka et al., 1998).  
It is important to note that knowledge does not transfer automatically by itself. It involves 
participants’ interaction, cooperation, collaboration, reflection and management.  It is equally 
important to note that knowledge transformation is not a one-way street. Tacit knowledge can 
be transferred to explicit, and the newly formed explicit knowledge can be transferred to either 
tacit or explicit knowledge. Hence, managing knowledge and knowledge transfer is important. 
Table 2.8 shows examples of knowledge transfer during the healthcare processes with IS/IT 
involvements.  
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HealthCare 
Process 
Knowledge 
transfer 
Example IS/IT involvement 
Symptoms Explicit to 
tacit 
A well medical self-educated patient 
may claim that he/she is suffering 
from diabetes (explicit), as some of the 
symptoms he/she has experienced are 
close match to the disease (tacit). 
A patient is well medically 
educated by browsing medical 
information on the Internet. This 
medical information was prepared 
and made available for the public 
with the use of IT. 
Primary 
diagnosis 
Explicit to 
explicit 
A doctor listens and records the 
patient’s symptoms (explicit) and 
diagnoses the patient’s illness is 
diabetes (explicit). 
A doctor records the patient’s 
symptom through an electronic 
device. Patient’s records are 
stored at the clinic level or as an 
EPRS which can be accessed 
nationally. 
Referral Tacit to 
tacit 
A doctor will refer (tacit) the patient to 
do a set of tests or seeing a specialist 
(tacit).  
An electronic referral letter can be 
generated and sent to a specialist 
or laboratory for testing with 
details of testing items. 
Second 
opinion 
Explicit to 
explicit / 
tacit to 
explicit 
The test results will show some data 
and/or information (explicit) to 
confirm if the patient is diabetic 
(explicit). A specialist may find that 
the patient has additional illness (tacit) 
and further tests may be required 
(explicit).  
Test results are updated 
automatically through electric 
medical equipment. These results 
are transferred to the doctor or 
specialist electronically. 
Confirmation Explicit to 
tacit / tacit 
to tacit 
All test results (explicit) confirm the 
patient’s illnesses (explicit). A 
specialist confirms the original 
diagnosis from the doctor (tacit to 
tacit). 
Confirmation of a patient’s illness 
is recorded in patient’s file or 
EPRS. 
Table 2.8. Healthcare processes knowledge transfer with IS/IT involvements (Wickramasinghe 
et al., 2006). 
The IS/IT involvements in Table 2.8 synchronise what have been identified in the first part 
of this Chapter. The EPRS, MDM and CKM systems facilitate clinics’ daily processes. In 
general, typical KM systems contain structures of data and knowledge sources, infrastructure 
services, integration services, knowledge services, personalisation services and access services 
(Maier & Hädrich, 2011). Each of these structures is outlined briefly below. 
Data and knowledge sources include organisational internal and external information and 
knowledge, data warehouses, document management, personal information management, 
contents from the Internet and groupware (Maier & Hädrich, 2011). This research project 
analysed the CM clinics’ information and knowledge in these categories through the case study. 
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Infrastructure services provide basic functionality for synchronous and asynchronous 
communication, data and electronic assets management, extraction, transformation and loading 
(Maier & Hädrich, 2011). For example, Intranet infrastructure services provide messaging, 
teleconferencing and file transferring. In this respect, this research project examined the case 
clinic’s IT infrastructure services for messaging and files transferring. 
Integration services help to meaningfully organise and link knowledge elements from a 
variety of sources. Integration is often used to analyse the organisational knowledge base and 
manage multi-dimensional metadata (Maier & Hädrich, 2011). For this, this research project 
looked into how the clinic manages external information and knowledge, such as X-ray films 
and laboratory test results in assisting diagnosis and treatments. 
Knowledge services involve:  
1) Discovery functions such as searching, mining, navigation and visualisation (Maier & 
Hädrich, 2011);  
2) Publication functions like structuring, formats and contextualisation (Maier & Hädrich, 
2011);  
3) Collaboration functions include skill/expert management, knowledge sharing, awareness 
and experience management (Maier & Hädrich, 2011); and,  
4) Learning functions that use tools and techniques for authoring, managing courses, 
tutoring, learning paths and examinations (Maier & Hädrich, 2011).  
In this category, the current research analysed if any expert knowledge system was used in 
the clinic, such as any CDSS being used in assisting diagnosis and treatments, how did the 
clinic manage its reporting and standards required by the CM authorities, how did the clinic 
practitioners search, order and manage their medical/herb information, and what were the 
major concerns and key elements in this area when using IS/IT? 
Personalisation services can organise a portion of the KM system contents and services for 
specialists and/or specific roles (Maier & Hädrich, 2011). For example, personalised services 
include personalised or role-oriented knowledge portals, personal information management 
and digital assistant, and Access Services manage authentication, translation and 
transformation for diverse applications and appliances. For this component, this research 
project examined if there were any personal devices and applications that the practitioners were 
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using or liked to use, and how did the clinic manage these personalisation services. User access 
level of the clinic medicine practice were also studied. 
The above key KM systems structure and characteristics are important elements which must 
be considered in CM IS/IT developments. 
 
2.5 Summary 
Both Healthcare (including CM) and Health Informatics are vast disciplines which 
encompass many branches, sub-branches and research areas. These areas are interrelated and 
rely on each other’s contribution and cooperation. The current research studied one small sub-
branch to investigate the possibility of utilising IS/IT in supporting the delivery of enhanced 
facilities and efficiencies in CM clinics in Australia. This Chapter identifies some of the clinical 
management systems that can be developed and implemented in these clinics. The PMS in this 
study is a prototype which has been created with the intention of investigating the possibilities, 
considerations and solutions in contributing to the research goal and answering the research 
question. Figure 2.4 illustrates the environment, the major player – patient, the components and 
the integrations of this development with other sectors and systems.  
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Figure 2.4. PMS prototype in CM clinic module and its relationship with other sectors in 
Healthcare, adapted from (Lin et al., 2014a).  
In Figure 2.4, the primary player is the patient. That is because without the patient, none of 
the services are necessary, regardless of it being WM or CM. Therefore, all activities, systems 
and healthcare sectors share a fundamental goal which is to deliver quality and effective 
healthcare services to patients at the point of care. Ideally, the listed systems and modules under 
healthcare can be shared and information can be accessed and used across sectors. The broken 
lines/links in Figure 2.4 indicate communication and integration. For example, patients’ 
personal, financial and medical records are stored and managed by EPRS, MDM, PAS and/or 
FAS, which can be shared by all sectors (WM, CM/CAM) within the healthcare setting. This 
allows patients’ crucial, up-to-date medical conditions being considered at the point of care. 
Doctors can use various CDS and CKM to assist in the diagnosis and treatment process. In this 
scenario, communication and integration between sectors and systems is achieved as a 
requirement for enhanced healthcare provision. This current research project’s proposed theory 
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and prototype have the intention to initiate this integration in developed countries like 
Australia. It is hoped that this initiation will also contribute to WHO’s vision of a blended 
system where types of medicine practice are delivered alongside each other (WHO, 2013).  
In light of this, the chapter identifies the advantages of IS/IT utilisation in the healthcare 
sector with suggested systems and pointed out the limitations, particularly as related to CM 
practice in Australia. In addition, it identifies a key issue that CM IS/IT development should 
follow a more suitable synthesis due to CM’s uniqueness in philosophy, classification (as a 
CAM), diagnosis and treatment methods. This chapter has also illustrated the recognition that 
CM, as an ancient medicine practice, is knowledge rich and distinctive. Therefore, KM and 
Inquiring System concepts should be considered in this study and the prototype development 
to facilitate the design of a suitable solution. 
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Chapter 3: Research Methodology and Design 
Social research projects in general have the aim of explaining a social phenomenon in order 
to understand and/or provide a solution to a problem (Flick, 2015). In the process of the 
research project, a study approach and/or project procedure must be carefully designed and 
outlined. The researcher should analyse and select the most suitable methodology and methods 
tailored to the project before conducting the research itself. This step is crucial and necessary 
because without it the research should not begin.  
This Chapter is focused on, firstly, the methodology used in this research and, secondly, the 
design of the study. An important consideration is that it gives the blueprint in assisting the 
construction of the study and prototype. 
3.1 Research Methodology 
Ontology, epistemology, methodology and methods are key concepts in social science 
(Eriksson & Kovalainen, 2015). They are related to each other in various ways depending on 
the philosophical position of the research and how and what the study is going to answer. 
Ontology is about the ‘reality’ – the nature of the world, the ideas, assumptions and/or 
interpretations about the existence of and relationship between people, society and the world 
(Eriksson & Kovalainen, 2015; Flick, 2015). For example, social science researchers must 
answer some key questions. Is the ‘reality’ to be investigated external (imposed itself on 
individual or society unconsciously) or internal (composed within/from individual 
consciousness)? Is the ‘reality’ an objective nature or individual perception? Is the ‘reality’ an 
existing phenomenon or a product of one’s mind (Bryman, 2015)? Apart from these ontologies, 
epistemology focuses on knowledge understanding and communication (Bryman, 2015; 
Eriksson & Kovalainen, 2015; Flick, 2015). For example, what forms of knowledge can be 
obtained? Is it possible to identify and communicate the knowledge as being real, capturable, 
can be transmitted in tangible form, or is the knowledge subjective, spiritual or transcendental 
based on experience and the insight of a unique and essentially personal nature (Bryman, 
2015)? These ontological and epistemological assumptions impact greatly on the research 
methodology, the way the research is investigated and obtaining knowledge (Bryman, 2015; 
Flick, 2015). If one subscribes to a view of objective ‘reality’, then the focus is likely to be 
upon analysis of relationships and regularities between the various elements of the study. The 
methodological importance is concentrated on theory and/or research evidence with 
measurements and volume of data (Bryman, 2015). If one’s view is the opposite, which stresses 
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the importance of the subjective experience of individuals in the creation of the social world, 
then the principle concern is understanding the way in which the individual creates, modifies 
and interprets the ‘reality’. In methodological terms, it is an approach which emphasises on the 
in-depth study in cases to gain a deeper understanding of the unique and the individual, rather 
than the general and universal (Bryman, 2015).  
Positivism and Interpretivism are terms which are used to characterise different 
epistemologies, and are two basic research approaches in society (Pickard, 2013). Positivism 
suggests that there is a straightforward relationship between a phenomenon (or objects and/or 
events) and our perception and understanding of the phenomenon (Flick, 2014; Kirk & Miller, 
1986). Positivism assumes that “the world itself determines absolutely the one and only correct 
view that can be taken of it, independent of the process or circumstances of viewing” (Kirk & 
Miller, 1986, p.14).,Thus, it implies that the goal of research is to produce objective knowledge 
without the researcher’s personal view and interests being considered (Flick, 2014; Kirk & 
Miller, 1986). Interpretivism, on the other hand, argues that there are other ways to understand 
the phenomenon apart from observation (Punch, 2013). Knowledge can be gained from our 
reflection, intellection and interpretation; in fact, it is ‘constructed’ rather than being passively 
received (Ormston et al., 2014). Hence, interpretivist researchers construct meanings and 
interpretations based on those of the participants. 
In the field of IS, many researchers may still prefer positivism over interpretivism and use 
quantitative research methods such as surveys (Chen & Hirschheim, 2004). However, the 
preference gap is getting smaller and smaller with the use of mixed methods (combining 
quantitative and qualitative methods to get the best outcome for the research as different 
techniques suits different situations (Flick, 2015; Pickard, 2013)), where quantitative and 
qualitative research methods are used in the same research inquiry (Venkatesh et al., 2013). 
Which is the right approach to this research? To answer this question, it is necessary to 
understand these basic methodologies, as each of them provides ranges of different theories, 
methods, tools and techniques (Flick, 2015), so that the right one can be chosen and applied. 
The next section below briefly discusses and summarises these approaches and methods. In 
doing so, it serves as the foundation and provides the reasons for the chosen approach for the 
current research. 
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3.1.1 Positivism versus Interpretivism 
Positivists see objective reality separate from the individual (researcher) who observes it, 
adopting the concept of causality as a constant conjunction of events (Weber, 2004). They 
believe society shapes individual actions, and discovers law-like relationships that have 
predictive power using a hypothetical deductive approach (Pickard, 2013). This means that by 
adopting scientific techniques, sociologists should be able to uncover the laws and relationships 
between two or more variables, which can be used to govern societies (Ormston et al., 2014). 
Using statistical methods in data analysis is a major way of establishing knowledge for 
positivists, and they prefer quantitative research methods such as surveys, structured 
questionnaires, official statistics and laboratory experiments (Ormston et al., 2014; Weber, 
2004). They tend to rely on large amounts of empirical data which can be analysed statistically 
to detect underlying patterns, as they believe these data can give good reliability and 
representativeness (Weber, 2004). Positivism researchers are more interested in general trends 
and patterns rather than the individual level, so that the researchers remain detached from the 
respondents (Ormston et al., 2014; Pickard, 2013; Weber, 2004). Positivists also believe that 
statements made by researchers are true and match exactly to the reality which exists beyond 
the human mind. Therefore research results are assumed to be reliable when they are replicated 
by an independent researcher based on the technical description of the methodology provided 
by the quantitative researcher (Pickard, 2013; Weber, 2004). 
Interpretivists, on the other hand, try to understand phenomena by interpreting the meanings 
and actions attached to them by their actors according to their own subjective frame of 
reference (Ormston et al., 2014; Pickard, 2013; Weber, 2004). In interpretivism, reality is 
socially constructed by humans via subjective meanings (Ormston et al., 2014; Pickard, 2013). 
Interpretivists argue that actors and individuals are interpretative and complex, and have 
different experiences, reactions and understanding of the same object reality which often lead 
to their individual reasons and responses. Hence, reality is dynamic and exists in multiple forms 
(Ormston et al., 2014; Pickard, 2013; Weber, 2004). Interpretivists believe the way to 
understand human action is to see the world through the eyes of the actors doing the acting 
(Ormston et al., 2014), to gain in-depth insight into the lives of respondents, and empathetic 
understanding of why they act in the way that they do (Ormston et al., 2014; Pickard, 2013). 
Therefore, knowledge is generated by interpreting the subjective meanings and actions of 
subjects according to individual tacit recognition and views (Weber, 2004). Interpretivism 
research adopts qualitative methodology and uses methods such as interviews, observations 
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and case studies, which provide a more comprehensive description of a phenomenon and 
derivative experiential accounts (Ormston et al., 2014; Weber, 2004). Unlike the positivists, 
where a case study is considered a very small sample and its contribution to establish law-like 
relationships is marginal (Yin, 2009), interpretivists consider that every instance of human 
interaction represents a layer of meaning of the life world, with such layers coming in multiples 
and being often contradictory (Weber, 2004). Therefore, investigation must allow collection of 
detailed but various sources of data gathered from events that occur naturally (Ormston et al., 
2014; Pickard, 2013).  
As mentioned in Chapter 2, CM is complex and follows a different philosophy compared 
with the mainstream medical practice in countries like Australia. CM’s diagnosis and 
treatments are unique, individual and subjective depending on the physicians’ tacit knowledge 
and experience (Zhu & Wang, 2011). Hence, an in-depth and subjective investigation and/or 
involvement is necessary to gain understanding of the clinicians’ and physicians’ world 
through their eyes, and identify reasons, realities, logic and methods of why they do things in 
the way that they do. 
The next section explains further the different methodologies of quantitative and qualitative 
and the chosen research methodology for the current research. 
3.1.2 Quantitative Research 
Quantitative research (positivism) focuses on numerical data, measurable information and 
hypothesis testing (Flick, 2015). In quantitative research of a phenomenon, the researcher spells 
out the theory and/or concept first, then builds formulations and/or a hypothesis (or several 
hypotheses) to test the theory (Flick, 2015).  This type of research is oriented on statistical data 
collected from standardised and pre-designed samples which are believed to give 
representability, reliability, validity and objectivity (Flick, 2015; Venkatesh et al., 2013). The 
quantitative search for “facts” can be useful for answering “what”-type questions (Flick, 2015). 
In the current research context, an example might be: what number or percentage of CM clinics 
utilises IS/IT in their clinical daily processes? This approach studies a large number of cases 
for certain aspects in a relatively short period. Hence, it usually does not dive deeper to answer 
the “why”- and “how”-type questions (Punch, 2013). The counting of a phenomenon and the 
level of incidence may not necessarily be relevant to the participants. Furthermore, some 
quantitative research outcomes cannot be sufficiently considered as the proof-of-concept, due 
to dynamic and unpredictable integration and relationships (Flick, 2015; Punch, 2013). These 
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drawbacks of the quantitative approach highlight clear concerns and reasons the qualitative 
research methodology was considered for this research.   
3.1.3 Qualitative Research 
Qualitative research does not focus on using large amounts of numerical collected data but 
rather uses words, suggestions and ideas to investigate the phenomenon or topic (Flick, 2015; 
Johnson & Christensen, 2008; Punch, 2013). This type of research usually looks deeper trying 
to understand not just the phenomenon, but also the “why” and studies the behaviour, attitudes, 
motivations and suggestions through levels of interrogative strategies (Flick, 2015; Silverman, 
2016; Venkatesh et al., 2013).  As behaviour and perception are dynamic, situational, 
individual, social and changeable, it is necessary to conduct a qualitative study thoroughly and  
substantially without interfering with the inherent nature of the phenomenon (Johnson & 
Christensen, 2008). Qualitative research may use relatively smaller sample/cases but goes into 
more detail, so the participants have more freedom to determine what is relevant for them and 
to present it in the research context (Flick, 2015; Johnson & Christensen, 2008).  This approach 
addresses the “how”-type questions (Flick, 2015; Silverman, 2016) by investigating, for 
example, how participants make decisions? How do they classify things? In this research 
context, an example of this type of qualitative question might be, “How can technology be used 
in CM clinics?” 
3.1.4 Selected Research Methodology 
After careful consideration of the above-mentioned research methodologies, the qualitative 
research methodology was chosen with Case Study and Design Science methods, for the 
following reasons: 
• This research does not focus primarily on measuring the numbers of clinics or 
individuals who are interested in using IS/IT in assisting their clinical operations. 
Furthermore, the research was not trying to answer the “what”-type question of 
determining the number of clinics which utilise IS/IT systems in CM clinics within 
Australia. In this case, numerical data was not as relevant to the participants in this 
research. Therefore, quantitative research methods were not regarded as the most 
suitable. 
• In contrast, this research focuses on “how” IS/IT can be used to support the delivery of 
CM practice at the clinical level in the Australian context. Detailed information and data 
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must be collected to provide the insights into participants’ viewpoints in various aspects 
of their clinical operation and processes. The researcher must also investigate “why” it 
is important and necessary for the clinicians, as the answers of the “why” lead to the 
motivation and aim of the research and giving important data/information for the scope 
and design of the prototype which in return answers the “how”-type research question. 
• To obtain detailed and relevant information and opinions from participants, this research 
conducted interviews with sample clinics. The clinics selected in Melbourne, Australia 
were guided by the sample clinic case selection criteria. This is addressed separately in 
Section 3.2.2 Case Selection. Collected data from the interviews were categorised into 
themes for further analysis. 
• The in-depth investigation, thematic analysis, samples of cases, and the focus on 
answering the “how”- and “why”-type research question indicated that a qualitative 
methodology fits better for this research. 
• Data collected from the interviews in sample case clinics assisted in problem awareness 
and verification. These data contained the clinician’s personal experience, explicit and 
tacit knowledge that covered various aspects of answering the research question. 
• To successfully build the research prototype, it was logical to follow a design method 
guiding the artefact construction; hence Design Science was adopted. 
Table 3.1 shows the selected research methodology considering positivism (quantitative) 
and interpretivism (qualitative). Specific research methods used in this study are explained 
further in Section 3.2. 
Qualitative 
Positivism 
 Selected research 
methodology 
domain 
Interpretivism 
  
Quantitative 
Table 3.1: The research methodology selected for the current research is in the domain of 
Interpretivism and Qualitative research. 
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3.2 Qualitative Methods in this Research 
Identifying that this research adopts the interpretivist qualitative approach has given the 
study a foundation. An equally important step was to decide on research methods within the 
selected domain. These have been suggested in the previous section under heading 3.1.3 
Qualitative Research, such as case study, semi-structured interviews and observations. Detailed 
description of each are given below. 
3.2.1 Case Study 
A Case study is an established research design that is used extensively in a wide variety of 
disciplines such as Social Sciences, Healthcare Services and IS research (Crowe et al., 2011; 
Silverman, 2016). It attempts to examine a contemporary phenomenon in its real-life context 
(Yin, 2013). Yin explained that a study case represents a critical test of existing theory, where 
the test is a rare or unique event, or where the case serves a revelatory purpose (Yin, 2013). 
Through a typical Case Study, information can be captured that addresses particularly “how”, 
“what” and “why” type questions (Harding, 2013). Furthermore, interpretivists focus on 
generating in-depth insights and understanding why people do things the way they do (Pickard, 
2013), and a qualitative Case Study is one of the preferred methods (Ormston et al., 2014). The 
collection of detailed data via various sources (in this research, this refers to the case clinics, 
interviewees, participants, field notes, government and organisational documentation) of 
events that occur naturally (for example, the interviews and observations) helps analyse and 
answer the research question of how IS/IT can be used to support the delivery of CM. 
Additionally, some well-known Case Study tools and techniques, such as interview, 
observation and analysis of documents (including existing clinical documents), are great 
research methods in assisting data collection and analysis (Barratt et al., 2011). The use of 
these methods provides increased reliability of data and stronger evidence. 
The common and crucial processes in planning and undertaking a Case Study are: 1) 
selecting the case, 2) collecting the data, 3) interpreting the data, and, 4) reporting the data 
(Barratt et al., 2011; Silverman, 2016). Each of these elements is discussed in more detail in 
the following sections. 
3.2.2 Case Selection 
In selecting the case clinics, this research used a range of considerations and selection 
criteria that included: 
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• Analysing the research question and defining case boundaries; 
• Reviewing the relevant organisation and geographical area; and, 
• Understanding the types of evidence to be collected. 
To answer the research question, the research considered the current situation of Australian 
CM clinics in terms of clinical settings, size of clinic, number of patients and staff, types of 
medicine and usage, diagnosis, treatments, dispensing patterns, clinical administration, 
government compliance and adherence to standards. Previous research suggests that CM in 
Australia largely fits the model where the practitioner is self-employed in private practice or is 
part of an interdisciplinary clinical team (RMIT, 2016; SITCM, 2016; UNSW, 2016; UTS, 
2016; WSU, 2016). Typical clinics employ an administrator, physician, contractors and 
dispensers depending on demand and location. CM clinic processes are identical to WM 
clinical practices in that processes include registration, consultation, diagnosis and treatment. 
All physicians must be registered with CMBA and follow the sets of guidelines, standards, 
conduct and regulations set up by the Board. Therefore, the research adopted purposive 
sampling (Suri, 2011), a form of case selection technique used in Case Study design, with the 
aim of selecting information-rich cases that allows researchers to learn a great deal about issues 
of central importance to the purpose of the inquiry (Patton, 2005). In this scenario, the 
researcher chose the representatives which will best fit the purpose of the research (Harding, 
2013).  While there are many commonly-used strategies available in assisting selecting the 
cases, this research uses the typical cases technique (Harding, 2013). Typical cases were 
selected based on the literature review (Chapter 2). The summarised key considerations are 
given above, and the cooperation of key experts included: 1) professional and senior academics 
in healthcare IS/IT, 2) experienced CM practitioner and academics, and, 3) advice from 
Australian medical practice authorities such as CMBA. Table 3.2 lists the basic criteria of 
typical CM clinics for this research. 
Key considerations Basic Criteria 
Clinical Processes Contain the following clinical processes: 
• Check-in and Patient Administration which comprise of: 
o Registration process - booking and scheduling 
o Initial inquiring – patients’ personal information, medical history, etc. 
• Diagnosis process which covers:  
o Diagnosis methods and techniques 
o Knowledge, skill, references usage in assisting diagnosis 
o Diagnosis recording – methods and techniques 
• Treatment process that include: 
o Treatments (herbal, acupuncture, and/or other) 
o Treatment plan/cycle 
o Treatment recording – methods and techniques 
• Dispensing process consisting of: 
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o Dispensing methods and techniques 
o Dispensing notes – prescription, prepare and consumption instruction 
• Check-out and Finance management  
o patient billing, insurance claims 
Clinic Staff Include the following clinical staff/positions: 
• physician 
• dispenser 
• acupuncturist 
• administrator/receptionist 
Medicine Information about: 
• Types of medicine 
• Medicine management including: 
o Storage and searching management 
o Order, update and reordering management 
Table 3.2: Basic characteristics of typical CM clinics in Melbourne, Australia. 
Following the basic criteria, additional elements were considered in selecting the case 
clinics, namely: 
• Geographical area - clinics were selected based on a location in different suburban areas 
of Melbourne (Figure 3.1).  
Figure 3.1 – Case clinic location in Melbourne (Maps, 2017). The clinic suburbs are 
depicted with red circles and the city of Melbourne (Central Business District, or 
downtown) is shown with a blue rectangle. 
This selection addresses if the clinic location had any influence on the clinic practice. 
• Organisation types - clinic size and setting and number of patients and staff were 
considered. These six clinics represent the typical CM clinic settings/sizes in Australia, 
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with the following broad characteristics: 1) number of clinical staffs. Clinics had one 
staff member who covered multiple clinical roles/responsibilities or clinics with 
multiple staff members who shared the clinic tasks/responsibilities. 2) clinic types. 
These were either home practice, a stand-alone clinical practice, and those that were 
part of a medical centre incorporating a number of clinical practices, such as WM and/or 
physiotherapy. 3) single site or multiple branches. 4) those using computerised system 
or not. These details are summarised in Table 3.3. 
As a result of the case selection, six CM clinics in Melbourne were chosen for this study. It 
is considered that these clinics meet all the selection criteria and are representative of most 
practices and clinics in the Australian setting. 
 
 
Clinic 
No. 
Interviewee Number of clinical 
staffs 
Clinic type 
& branches 
Computer 
system 
used 
(Yes/No) 
Suburb Location 
in 
Melbourne 
1 physician, 
acupuncturist, 
physician 
assistance/dispe
nser, 
administrator/re
ceptionist 
Two CM physician/ 
acupuncturist/dispenser 
One assistance/dispenser 
one 
administrator/receptionist 
Stand-alone 
CM clinic 
only 
Yes Kensington West 
2 physician (who 
acts on all other 
roles of 
dispenser, 
acupuncturist 
administrator/re
ceptionist) 
One CM physician/ 
acupuncturist/dispenser/ad
ministrator/receptionist 
Stand-alone 
CM clinic 
only 
Yes Wantirna 
South 
South & 
East 
3 physician (who 
acts on all other 
roles of 
dispenser, 
acupuncturist 
administrator/re
ceptionist) 
One CM physician/ 
acupuncturist/dispenser/ad
ministrator/receptionist 
CM clinic 
only, 
operating at 
physician’s 
home 
No Airport 
West 
West & 
North 
4 physician (who 
acts on all other 
roles of 
dispenser, 
acupuncturist 
administrator/re
ceptionist) 
One CM physician/ 
acupuncturist/dispenser/ad
ministrator/receptionist 
CM clinic 
only, 
operating at a 
suit in a 
shopping 
centre 
No Bulleen East 
5 physician (who 
acts on all other 
roles of 
dispenser, 
acupuncturist 
administrator/re
ceptionist) 
One CM physician/ 
acupuncturist/dispenser/ad
ministrator/receptionist 
CM practice 
in a medical 
centre which 
offers WM 
practice 
No Bundoora North 
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6 physician (who 
is also the 
dispenser and 
acupuncturist), 
Administrator/re
ceptionist 
One CM physician/ 
acupuncturist/dispenser 
One 
administrator/receptionist 
Stand-alone 
CM clinic 
only, the 
clinic 
owner/physici
an has another 
clinic at West 
Meadows 
which has the 
same setting 
Yes Docklands Central 
Table 3.3: List of selected CM clinics in Melbourne, Australia, and their general 
characteristics. 
The above-listed criteria and pre-requisites are particularly useful for studying common 
themes and assisting in forming the focus and basis of the research prototype, which is 
proposed to answer the research question using a practical approach and provide a tangible 
solution. To build this prototype, the research adopted the well-known Design Science research 
method, as it is regarded as an important and legitimate IS research paradigm, and has its roots 
in the field of engineering and science artefact (Gregor & Hevner, 2013; Hevner & Chatterjee, 
2010). The next section of this Chapter explains this choice in detail. 
3.2.3 Design Science 
The concept of building artefacts, such as bridges, spaceships and IS/IT solutions (SAP, 
Oracle, etc.), which can produce useful results for society, has been with humans for thousands 
of years. Building in general starts with design, which is about applying knowledge and 
intuition and coming up with artefacts that have not been invented or applied yet (Vaishnavi & 
Kuechler, 2015). The act of designing begins with an in-depth knowledge of core principles as 
well as a very thorough understanding of the context. Often a design is the outcome of the 
interactions between the design act and the issues and requirements of the context (Simon, 
1996; Suwa et al., 2000). Hence the science of the artificial (Design Science), stated by Herbert 
Simon, is a body of knowledge (in the form of techniques and methods) about artificial objects 
and the phenomena designed to meet certain desired goals (Simon, 1996). Design Science can 
also be seen as creating an artefact by development and/or use of IS technology with the 
purpose and/or emphasis on problem-solving, performance-improving and knowledge 
contribution (Vaishnavi & Kuechler, 2015). The IT artefact (partial or fully successful 
implementation), as the result of Design Science, is a system solution for particular user group 
requirements (Hevner & Chatterjee, 2010; Vaishnavi & Kuechler, 2015). This IT artefact can 
be software, formal logic, optimisation proofs, analytical simulation, CDSS, modelling tools, 
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methods for IS evaluation or IS change intervention (Gregor & Hevner, 2013; Hevner & 
Chatterjee, 2010). It is through the artefact development and implementation that knowledge 
is generated, accumulated, evaluated and produced (Vaishnavi & Kuechler, 2015). Hevner and 
Chatterjee (2010) explain further that the goal of artefacts is to discover knowledge which 
allows developing predictive theory about the behaviour of some aspect of a phenomenon, as 
well as applying a technical solution to a problem. From this, new knowledge can be added to 
the existing literature. 
In the current research, the in-depth knowledge and understanding of the context comes 
from the Case Study, interviews, observations and data analysis. This is because qualitative 
Interpretivism infers that understanding phenomena occurs in real time and place naturally, a 
point which has been addressed previously. Further, since the artefact is a form, feature and/or 
representation of the investigation (Hevner & Chatterjee, 2010), examination and explanation 
of various aspects and their functionalities of such enquiry are essential. In this research, the 
outcomes from the case clinic studies serve as the foundation and provide a reference in 
building the research prototype – the PMS. The process of building this artefact is guided by 
proven Design Science guidelines and principles. March & Smith outlined in a widely-cited 
paper (cited 3375 times as of 20/08/2018) four Design Science outputs: constructs, models, 
methods and instantiations (March & Smith, 1995). These are elaborated upon below. 
In the Design Science model, construction is related to a problem/solution domain, which 
typically involves problem awareness and specification as well as proposing solutions (Peffers 
et al., 2007; Vaishnavi & Kuechler, 2015; Wieringa, 2014). Models as problem and solution 
statements express the relationships between construction processes such as problem 
awareness (this can include the research question, synthesis and/or solution proposal) (Peffers 
et al., 2007; Vaishnavi & Kuechler, 2015). Methods are sets of algorithms or guidelines used 
to direct the developments of the proposed solution (Peffers et al., 2007; Vaishnavi & Kuechler, 
2015). Instantiation is the operationalisation of constructs, models and methods (Vaishnavi & 
Kuechler, 2015). Following these principles, Vaishnavi and Kuechler (2015) provide a general 
model (Figure 3.2) describing a cycle of process steps as:  
1) Awareness of the problem (construction), allowing for a starting point which is reflected 
by an initial proposal depicting the existence of a problem that needs to be solved. This 
step is similar to outlining of a resolution of an initial problem (Hevner & Chatterjee, 
2010; Vaishnavi & Kuechler, 2015); 
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2) Suggestion and/or solution statements (models and methods), a phase where the 
formulated proposal is tested if it can be transferred into a tentative design (Vaishnavi 
& Kuechler, 2015); 
3) Development (instantiation), or the building process of the artefact; 
4) Evaluation, where once the artefact is developed, it is evaluated according to the criteria; 
and, 
5) Conclusion, where the research final results are consolidated and summarised.  
 
Figure 3.2: The general design cycle of Design Science research  (Vaishnavi & Kuechler, 
2015). 
The process above is repetitive in the sense that every process step can lead to repetition and 
improvement of prior steps through the knowledge flows depicted in Figure 3.2 (Gregor & 
Hevner, 2013; Vaishnavi & Kuechler, 2015; Wieringa, 2014). It is through this cycle of 
evaluations, refinement and better understanding that new knowledge is produced (Gregor & 
Hevner, 2013; Vaishnavi & Kuechler, 2015; Wieringa, 2014).  
Guided by the chosen research methodology and process steps, the research design was 
constructed, as elaborated in the next section. 
3.3 Research Design 
As shown in Table 3.4, this research falls into the category of Interpretivism and adopted a 
qualitative research methodology. Case Study methods were used by the researcher to gain an 
in-depth knowledge of the phenomenon. Design Science methods and processes guidelines 
were applied in assisting the building of the research prototype – the PMS. 
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Interpretivism / Qualitative 
Case Study 
• Interview 
• Observation 
Table 3.4: Research methodology design for the current research combining Case Study and 
Design Science concepts. 
Detailed steps and processes in this research included: 1) problem awareness and verification; 
2) solution design and development; 3) evaluation; and, 4) summing results. Each of these steps 
are elaborated further in the following sections. 
3.3.1   Problem Awareness and Verification 
The awareness of the problem addressed in this research comes from multiple sources. First, 
there is increased demand on CM and its practice (Lin et al., 2015; Xue et al., 2007). As more 
and more people rely on CM treatments for their health and wellbeing, the traditional, manual 
clinical management procedures are increasingly out-dated and a new computerised system can 
facilitate superior practice (Lin et al., 2014a). Second, new and/or updated international and 
national CM practice standards, regulations and registrations need to be incorporated (AHPRA, 
2014; CMBA, 2012a, 2012c, 2016b; WHO, 2013). Since most of the current IS/IT system 
solutions utilised in CM have been created in China or Asia, there is limited utilisation and 
associated research for these systems in Western countries, such as Australia (Lukman et al., 
2007). Finally, there is a lack of theory supporting the existing IS/IT developments in CM (Lin 
et al., 2015; Lukman et al., 2007). The considerations of how to utilise IS/IT in assisting this 
medicine at a clinical practice level was documented and discussed in the literature review, 
Sections 2.2 and 2.3). They give additional supporting evidence to the research.  
Identifying and verifying the research problem involved several sub-activities, which are 
shown in Figure 3.3. 
Building the PMS prototype following 
Design Science principles 
• Problem Awareness & Verification 
• Solution Design & Development 
• Evaluation 
• Summarise Results 
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Figure 3.3: Research process step 1 - problem awareness and verification. 
Once the research problem was identified and confirmed, it was then further verified in the 
interviews with the case participants. This is explained in detail in Chapter 4. 
3.3.2 Solution Design and Development 
This process can be carried out after or start at the same time as the data analysis, when there 
is enough information and supporting materials to design the research solution. Additional 
literature research may be conducted, and planned research activities may also be adjusted to 
fit with the new findings. A solution framework and structure were designed for the research 
problem, tailored to the current CM clinic practices. It is important to “identify and 
conceptualize current (as-is) business processes and future (to-be) processes” (Rosemann & 
vom Brocke, 2015, P. 115) in any design and modelling for business process management. 
Therefore, in the current research, data analysis was performed in two major phases. First, the 
existing clinical situation (as-is) was modelled, described and analysed. Second, areas of 
improvements were identified for the proposed PMS system structure. The new (to-be) system 
was also analysed, explained and modelled. A range of IT tools and techniques was used in 
designing the system solution. For example, a Unified Modelling Language (UML) Business 
Activity and Processes Diagram was used to illustrate the CM clinic’s daily operations and 
processes (Rosemann & vom Brocke, 2015), giving important information about 
functionalities, boundaries and guidelines for the prototype building. Additionally, database 
modelling that contained an ERD presented the interconnection and management of the PMS 
system data (Murphy et al., 2016). 
3.3.3 Evaluation 
The evaluation phase ensures rigour (Rosemann & vom Brocke, 2015), where the modules 
of the proposed system were evaluated, refined and tested by research participants with 
specification, expectation and precise scope. For example, a Patient Entry Form (a 
feature/function of the PMS) was tested by entering and retrieving testing data. System testing 
and, equally important, reflection and adjustments, must be performed at this level (Rosemann 
Problem Awareness and Verification 
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& vom Brocke, 2015). For instance, changes must be made after the testing and following 
participants’ feedback. It was anticipated that this research would go through at least one 
Design Science evaluation cycle, to validate the research solution in terms of functionality, 
usability and completeness (fully adjusting the research question and proposal). At the final 
stage, the effectiveness of the system solution (prototype) was compared to the old (prior 
research) situation. Figure 3.4 demonstrates these sub-processes. 
 
Figure 3.4 – Sub-processes incorporated in the solution design, development and evaluation 
for the PMS. 
It is natural that these design and development phases may not perfectly fit the expectations. 
Hence, the evaluation process was important so that modifications and adjustments could be 
made. This means that the steps could be repeated in the cycle, as identified in Figure 3.2 
(Vaishnavi & Kuechler, 2015). 
3.3.4 Summary Results 
In this final process, research findings - the results - were summarised. Research 
contributions, limitations and future studies/approaches were identified and documented in this 
research thesis and related publications. This part of the process is summarised in Figure 3.5. 
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Figure 3.5 – Research thesis and results formed the main elements of the “Summarise results” 
sub-process used in the development of the PMS. 
3.4 Data Collection & Analysis  
This section explains some key data collection and analysis techniques used in the research, 
which included semi-structured interviews, thematic analysis, project progress briefing, and 
modelling. 
3.4.1 Semi-structured Interviews 
Interviews are one of the most well-known strategies for collecting qualitative data 
(Harding, 2013). They can provide important insights into the events or shortcuts which help 
to identify relevant sources of evidence (Flick, 2014; Yin, 2013). It gives the researcher 
opportunities to listen to the views and experience from participants and to ask questions to 
explore the ideas further (Harding, 2013). Interviewing is particularly helpful when seeking 
answers for: 1) determining how people make decisions; 2) examining people’s beliefs and 
perceptions; 3) identifying motivations and behaviour; and, 4) determining the meanings of 
people’s experiences (Harding, 2013; Silverman, 2016). In the current research, it was 
important to ascertain how the CM physicians made decisions on diagnosis and treatments on 
patient illnesses. It was equally important to find out what are the knowledge, beliefs, 
perceptions and experience which assist the physicians and clinical staff in their daily activities. 
Hence, a semi-structured interview strategy was adopted as the method to collect the research 
data.  
Case clinic participants were contacted via email and telephone. Deakin University 
Participants Information Statements (see Appendix 1 – Participant Information Statement) 
were sent out and signed Statements were received via email. The researcher organised semi-
structured interviews with the case clinics and explained the research project, as well as 
confirming the interviewing details including indicative interview questions. 
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Interview questions were designed with the key experts’ (listed above in Section 3.2.2) 
assistance. Open and broad questions were asked at the beginning of the interviewing process 
where the interviewees (physician, dispenser, acupuncturist, administrator and/or receptionist) 
could express their opinions and/or propose their own insights into certain occurrences and for 
further enquiries. Each interview was scheduled for about 30 minutes; however, the whole 
interview was sometimes longer if the interviewee was particularly busy and the conversation 
was interrupted. Since the participants/interviewees spoke multiple languages and dialects 
(English, Mandarin, Cantonese), interview audio files and field notes (taken by the interviewer) 
were saved in multi-lingual format. These were later translated to English and saved in world 
document files. Further, interviews with the same participants/interviewees were conducted 
before and after the PMS prototype and their feedback were used to refine the solution 
development. The list below shows the indicative interview questions which were approved by 
the Human Research Ethics Committee. 
Indicative interview questions were:  
1. What is your understanding of Chinese medicines? 
2. Explain in detail all the clinical processes from a patient walk-in to step-out.  
3. Explain in detail how do you record and store patient’s information including: 1) 
patient’s personal information, 2) consultation and diagnosis, and 3) treatment plans. 
4. Describe in detail how and what diagnosis methods you use? Explain in detail what are 
the knowledge, training, skill, experience, and other aspects you use to determine your 
diagnosis and treatments for your patients. 
5. Explain in detail what are the treatments or treatment plans you offer to your patients. 
6. Describe in detail your clinics’ medicine management, including storing, recording, 
tracking, and ordering/reordering. 
7. Explain in detail what are the regulations and standards you must follow and achieve. 
How do you manage/monitor these standards and requirements? 
8. What are the improvements you like to see in your clinic with the help of a computerised 
Patient Management System? 
Specific questions were asked of the participants at the interview and/or as follow-up (via 
second interview or email) when the participants did not answer the initial queries or 
clarification was needed. The collected interview audio files and field notes, together with 
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clinical documents and forms (such as: New Patient Form, Patient History Records, Patient 
Diagnosis, and Consultation Form) supplied by the clinics were stored in a protected storage 
area. Any appropriate information in Mandarin or Cantonese was then translated into English 
by native Chinese-speaking (Mandarin and Cantonese) translators. They were used for data 
analysis. 
3.4.2 Thematic Analysis  
Thematic analysis was used in this research as a facilitator to assist communication between 
the above mentioned qualitative research methods (Bryman, 2015). Prior to the interview, the 
researcher reviewed organisational and clinical documents, project artefacts and research 
structure requirements, and identified the initial data collection categories. Interview field notes 
and audio files were translated into English by native Chinese language speakers. The 
researcher reviewed and labelled (coded) the collected data, then classified and mapped the 
themes (or sub themes) such as CM herbs, acupuncture, diagnosis and treatments. Codes were 
compared across the whole dataset to identify variations, similarities, patterns and 
relationships. During data analysis, ideas, reflections, testing results and corrections were 
documented for further investigation. This method gives the research some benefits, namely: 
1) organised data provides easier data management and access; 2) supporting modular 
developing and scope defining (Petty et al., 2012); and, 3) providing rich and detailed data 
description and analysis (Braun & Clarke, 2006). 
All collected data and information were securely stored on a password-protected Deakin 
University network drive that was dedicated for the current research project. 
3.4.3 Research Progress Briefing 
Periodic and ad-hoc debriefing and checking within the researcher team (including the 
student researcher and supervisors) is a mandatory process, as it helps to increase the rigour of 
the research. This is because it can: 1) keep everyone informed and on-track; 2) reduce 
communication error and prevent/remove potential risks that may be caused by lack of 
communication and misunderstanding; and, 3) allow timely correction and recovery. Regular 
fortnightly or monthly research project progress meetings were scheduled with updates, 
discussion and next-step directions/instructions. Email was used as the main communication 
tool in between meetings. Each debriefing and checking in the current research were 
documented, saved and stored.  
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3.4.4 Modelling 
Modelling is carried out in two stages: as-is and to-be (Rosemann & vom Brocke, 2015). 
The as-is captures the situation of the case clinic before any changes. This helped the researcher 
and participants to fully understand the research problem and identify areas of improvement. 
It also made a good contrast to the proposed system which is designed to solve the current CM 
clinical management problems and was anticipated to bring advantages to the clinic’s daily 
practice. The to-be model reflects the proposed PMS, its functions and features, its 
requirements and restrictions, its components/constituents and its boundaries. From the to-be 
model, the case clinic participants would have a good understanding of what the PMS will be 
like in their clinic after implementation. The PMS was also tested at different stages in this 
research. 
3.5 Ethical Approval 
Research Ethics was approved by the School of Health & Social Development, Faculty of 
Health, Deakin University (project code: 2015-207). Case participants were informed by the 
researcher about the interviews. Signed participation consent forms were obtained prior to the 
interviews.  
The researcher followed Deakin University’s policy and procedures defined by the Deakin 
University Human Research Ethics Committee. All activities were formally approved and 
signed by all parties in advance. 
3.6 Summary 
This Chapter gave the rationale of the chosen research methodology by contrasting 
Positivism and Interpretivism. A qualitative research approach was adopted along with a range 
of qualitative research methods. To gain in-depth knowledge and reasons for why CM clinics 
do things the way they do, a Case Study format and its associated techniques such as interviews 
was used. To enhance answering the research question (apart from the proposed theory which 
is an extension of Churchman’s Inquiring System), a practical approach to design and build an 
IS/IT solution – the PMS prototype – was also proposed. Design Science was utilised to guide 
the PMS development. This Chapter also explained the selection of some key data collection 
and analysis techniques and methods, such as thematic analysis, modelling and progress 
briefing. 
81 
 
Chapter 4: Analysis and Findings 
This Chapter focuses on presenting and analysing the data gathered from case clinic 
interviews. At the end of this analysis, the research findings are elucidated and reported.  
In data analysis, collected research data can be very disordered, unclear, subjective, rich and 
unstructured (Dey, 2003; Eriksson & Kovalainen, 2015; Harding, 2013). Hence, data need to 
be categorised, understood, described and explained (Eriksson & Kovalainen, 2015; Flick, 
2014). It is through data analysis that meaningful information is formed, classified, described 
(or interpreted) and validated (Eriksson & Kovalainen, 2015; Flick, 2015; Harding, 2013). In 
this process, findings are discovered, revealing the aspects of the phenomenon under study 
(Bernard et al., 2016; Silverman, 2016). Based on these facts and directions, this Chapter is 
structured in the following sections:  
1) Research data analysis framework, which reviews the research study design, then 
identifies the boundary and scope for the data collection. This section also explains the 
considerations and recognitions of some aforementioned themes.  
2) Data organisation and aforementioned themes describe the ways that data were collected, 
coded, managed, and what tools and techniques were used in assisting these activities.  
3) Thematic analysis and findings, that present the initial collected data from the interviews 
which were conducted by the researcher at case clinics. This information displays the 
participant’s individual perspectives and expressions pertaining to the topics and questions that 
were designed for this study. In this section, techniques, such as comparison and similarities, 
which were used to define the themes, are discussed. The collected data was applied and 
analysed under each theme.  
4) A summary of the findings elucidated from the collected data and analysis. 
4.1 Research Data Analysis Framework 
Chapter 3, Section 3.3 (Research design) and Section 3.4 (Data collection & analysis 
techniques) have discussed the methodology, methods and techniques that have been used in 
this research. Semi-structured interviews and thematic analysis were chosen to be the tools and 
methods in assisting case clinics’ data collection and analysis. Section 3.2.2 (Case selection) 
described the six CM clinics in Melbourne, Australia, that participated in this study, following 
the stated selection criteria. Section 3.4.1 (Semi-structured interviews) gave the reasons of 
implementing this technique as well as a list of indicative interview questions. Section 3.4.2 
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(Thematic analysis) briefly suggested options for the methodology used. Based on this 
framework, boundaries, scope, major processes and prior themes were considered and are 
identified in the following sections. 
4.1.1 Scope and Boundaries of Data Analysis  
Guided by the research question, methodology, framework, and basic CM clinic characters 
(see Tables 3.3 and 3.4), together with the focus on the CM clinical management system, in 
particular the PMS, the researcher analysed and considered the subsequent areas for data 
collection. 
Interviewing 
focus areas 
Account 
Clinic Settings Include information on clinic type and size. For instance, is the clinic a standalone clinic, 
or part of (included in) a medical centre? How many rooms and clinical staff (including 
physicians, administrators, dispensers) are in/working at the clinic? Does the clinic have 
any sub branches in other area/locations? 
Clinical 
Administration 
Include: 
• patient registration, personal and medical information 
• clinical internal and external documentations 
• government (such as CMBA) requirements and standards documentations 
• clinical patient and staff information management 
• clinical booking management 
Diagnosis  Investigate on: 
• methods 
• techniques and/or procedures 
• tool and/or technology 
• tongue diagnosis 
• diagnose notes/recording 
Treatments This includes details of: 
• prescription 
• treatment plan 
Dispensing Including details of : 
• dispensing processes and instructions 
• methods, techniques, technology and application used 
• any restrictions and/or standards 
Medicine Information on the following should be gathered: 
• types of medicine 
• medication storage and usage 
Computer 
System 
Investigate on: 
• participants’ view, suggestions and preference on a computerised clinical management 
system 
• if a computer system/application is already utilized at the clinic, is there any 
improvements, dissatisfactions and desirables? 
Table 4.1. Case clinic interview focus areas. 
These focus areas gave the researcher guidance and suggested emphasis in the interviews 
for data collection and analysis. Further explanation of each focus areas is described over the 
succeeding sections. 
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4.1.1.1 Clinic Settings 
The main purpose of this component involved gathering information on the CM clinic type 
and size. For example, was the CM clinic a standalone clinic, or part of (included in) a medical 
centre? How many rooms and clinical staff (including physicians, administrators, dispensers) 
were in/working at the clinic? Did the clinic have any sub-branches in other areas/locations? 
This information helped the researcher to understand the overall setting of the CM clinics and, 
as a result, it contributed to the analysis of clinic system capacity, performance, remoteness, 
administration and security. For instance, if a CM practice was included as a service within a 
medical centre, then there may be already a computerised clinical system in use. In this case, 
system adoption, integration and configuration were considered. If a CM clinic had sub-
branches in other areas/locations, then system remoteness, integration, information sharing and 
updating, networking, and security were considered. Likewise, if a clinic had many physicians, 
administrators and dispensers, then these factors were evaluated. 
4.1.1.2 Clinical Administration 
The Literature Review (Chapter 2) and the Research Methodology and Design (Chapter 3) 
have summarised that typical Australian CM clinic processes include clinic administration, 
diagnosis, treatment, dispensing and payment processes (see particularly Table 3.2). The 
clinical administration includes management of patient registration, personal and medical 
information, and clinical internal and external documentation. Internal documents may be, for 
example, patient registration forms, medical histories, consultation and treatment forms, 
prescriptions and treatment plans, and CM herb dispensing lists. External documentation may 
include referral letters, medical certificates, patient reports, laboratory results, films and 
ultrasound, and/or X rays. Consideration was also given for government (such as CMBA) 
requirements and standards for documentation, such as CMBA Codes and Guidelines (CMBA, 
2016a), Guidelines for Patient Health Records (CMBA, 2016b), and the Chinese Medicine 
Regulation at Work in Australia standards (AHPRA, 2014). The importance here was to find 
out how and what the clinics do to follow these standards and requirements, and how these 
activities were incorporated into the computer system. 
Other considerations in clinical administration include clinical patient and staff information 
management, as well as clinical booking management. Patient records (which contain patients’ 
personal details, medical history, diagnoses, treatments, prescriptions at each visit) are one of 
the most important information components to a medical clinic. The CMBA‘s Patient Health 
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Record Guidelines state the standards and mandatory information that each Australian CM 
practitioner must address to comply with legal responsibilities (AHPRA, 2014; CMBA, 2016a, 
2016b). How do the case clinics manage their patient records? This was essential and critical 
for this research to investigate.  
Analysis of clinical staff (physician, dispenser, acupuncturist, administrator, receptionist, 
see Table 3.2) management was also a key analysis, as this led to identifying system processes 
and functions associated with different positions. For example, who could add and/or delete a 
physician, who was new to (or had left) the clinic? 
Clinical appointment booking is usually an elemental process, with the procedure that case 
clinics handle patients’ booking being an important enquiry. These elements gave indications 
and preferences for selecting the most suitable IS/IT solution design.  
4.1.1.3 Diagnosis, Prescription, Treatments and Dispensing 
These processes are the core and most important practices for CM clinics, physicians and 
patients. Therefore, detailed information was obtained for each aspect. In diagnosis, data was 
collected in the following categories: 
• Diagnosis methods. Example questions included, How and what diagnostic methods 
are used? What is/are the rationale behind these diagnostic methods, and do they match 
the findings from the Literature Review (for example the four CM diagnosis methods 
– Inspection, Listening and Smelling, Inquiry, and Palpation)? If there are other 
diagnostic methods, why? What is the knowledge, training, skill, experience, and 
references used in assisting each patient’s diagnosis? 
• Diagnosis techniques and procedures. What are the reasons for following or not 
following a set of standard procedures (if there are any)? What are the differences 
between diagnoses (new or a follow-up) for every patient at every visit? These 
questions were asked to acquire details about the procedures. 
• Tools and/or technology. For example, how are patients’ diagnoses recorded? What 
tools/application/technology are used in assistance? What techniques are used to search 
for a patient’s diagnosis history? 
• Tongue diagnosis. As mentioned in the Literature Review (Section 2.2.1.2 ), tongue 
observation is a unique and important method in CM (Kaptchuk, 2014; Liao, 2011). 
CM physicians always examine a patients’ tongue seeking information regarding 
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tongue body colour, shape, coating, cracks and degree of moisture in order to search 
for signs and reflections of the state of the internal organs (Kaptchuk, 2014; Maciocia, 
2015). Hence, how is this examination done? What and how is this information 
recorded? What tools, technologies and/or systems are used to assist each tongue 
examination and diagnosis? Regarding tongue diagnosis notes, what are the patient 
illnesses and syndromes? How and what is recorded in the diagnosis notes? What tools, 
technology and/or application are used in examination and diagnosis? Answers to these 
kinds of questions helped the researcher to gain insights into these processes.  
• The prescription. In this category, it is important to know how a prescription is issued, 
and a detailed description of what is on the prescription (list of medicine names, dosage, 
effect(s) and side-effect(s), administration method and/or other relevant details)? 
Which language(s) were used on the prescription list? Do the clinics follow the 
requirements and restrictions set by the CMBA - Guidelines for safe Chinese herbal 
medicine practice (CMBA, 2012b)? 
• CM formula. There could be some common formula prescriptions for certain illnesses 
(Yang et al., 2013). For example, a well-known Chinese herbal formula called 
“Yinchenhao Tang” consists of Artemisia annua, Gardenia jasminoides 
and Rheum palmatum  (Cao et al., 2015; Zhang et al., 2013). This compound has been 
used for more than a thousand years to treat liver injury syndromes, such as cholestasis, 
liver fibrosis, hepatitis C, biliary cirrhosis and cholestatic liver diseases (Zhang et al., 
2013). Do the CM clinics adopt these formulas? How do the physicians use these 
formulae in a patient’s prescription? Are there any alterations to the formula depending 
on an individual patient’s disorder? Do the clinics use any tools and/or applications 
such as CKM and CDSS in this aspect? If so, what are they? 
• Treatment plan. Details of the patient’s treatment and/or treatment plan were 
investigated here. This included asking questions such as: what are the types of 
treatments that the clinics offer to their patients? Here, it was good to know if the clinics 
used all types of treatments mentioned in the Literature Review (Section 2.1.1.3 CM 
Treatments) and the reasons, knowledge, experience and skill behind them. What is the 
period of each treatment and/or treatment plan? Does the patient’s treatment and/or 
treatment plan change during the period? How are patient’s treatment and/or treatment 
plans recorded and searched? Do the clinics use any tools, technology, application 
and/or system in assisting recording and/or performing patients’ treatments? 
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Regarding dispensing, a detailed description and instruction of the description process at 
each clinic was collected. Who does the dispensing (the physician, dispenser or other)? What 
are the methods, techniques, technology and application used in this process? Do the clinics 
follow the dispensing restrictions and standards set by the CMBA (CMBA, 2012b)? 
4.1.1.4 Chinese Herbal Medicine  
Chinese herbal medicines are derived from leaves, seeds, roots, flowers, fruits, minerals and 
animal products (Wang, 2016; Zhu & Wang, 2011). The herbs are available in different forms 
for dispensing, such as dried herbs, already-made/manufactured tablets, capsules, powder and 
granules (Kaptchuk, 2014; Yang et al., 2013). Therefore, it was necessary to investigate if the 
clinics provided all these types of medicines. How do the clinics store and manage the 
medicines? These enquiries supplied insights into the CM clinics’ medicine management (see 
Table 3.2).  
The CMBA follows restrictions set by the Convention on International Trade in Endangered 
Species of Wild Flora and Fauna (CITES) (CITES, 2018) and the Standard for the Uniform 
Scheduling of Medicines and Poisons (SUSMP) (SUSMP, 2018). The board has published a 
Nomenclature compendium of commonly used Chinese herbal medicines which includes 
information about those herbs which are legally restricted in Australia (CMBA, 2012b). For 
example, the herb Bai ji (Rhizoma Bletillae) is listed as Restriction/ Warning 2 (CITES), and 
the herb Ba dou (Crotonis Fructus) is listed as Restriction/ Warning 1 (SUSMP). In this regard, 
how do the clinics meet these criteria? Answers to these questions gave the researcher 
information on analysing CM medication system design and functions. 
4.1.1.5 Computer System 
 Analysis of the computer systems of CM clinics is the core focus and aim of this research. 
To answer the central research question, “How can IS/IT be used to support the delivery of 
CM?”, the researcher had to understand deeply how the clinics operate on a daily basis. 
Analysing the clinics’ essential clinical processes helped the researcher to identify principal 
activities from a system point of view. As a result, these analyses were used to form the 
foundation, design, proposal and building of the research suggestions and prototype 
information system for CM management.  
It was important to investigate the current situation of IS/IT utilisation in the case clinics, as 
well as participants’ opinions, suggestions and preferences pertaining to the research question. 
It was equally important to ensure that a computerised system or solution for the clinics and/or 
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healthcare institutes does not compromise the essence and traditional practice methods, by 
incorporating modern CM practice tools and technologies which could bring advantages and 
enhancements to the medical practice. 
4.2 Data Organisation and Prior Themes 
Combining the considerations mentioned in the Literature Review, Sections 3.1.4 Selected 
Research Methodology, 3.2 Qualitative Methods in this Research and 3.4 Data Collection & 
Analysis Techniques, as well as the aspects stated in the research framework identified in the 
previous section in this Chapter, the organisation of the collected case clinic data (via interview 
and observation) was as follows: 
• Translation. As part of the study, semi-structured interviews were conducted in six CM 
clinics in Melbourne, Australia. Interviewees included physicians, acupuncturists, 
assistant physicians, dispensers, and administrator/receptionists (see Table 3.3 – list of 
selected CM clinics in Melbourne Australia). As most interviewees spoke Mandarin 
(the official Chinese language), the interviews were conducted in both Mandarin and 
English. Some interviewees’ mother tongue was Cantonese; hence, Cantonese was also 
used and recorded in some of the interviews. The non-English interviews were 
translated into English by the researcher who is a native Mandarin and Cantonese 
speaker. The use of these two different languages can lead to inaccurate statements and 
ambiguity, if translated word-to-word. Therefore, minor adjustments to translation and 
restructures of the sentences were performed, as needed. However, in order to confirm 
the validity of data, the researcher forwarded some translated samples to an appropriate 
expert (one PhD supervisor who is a native Mandarin speaker and a senior lecturer in 
CM at RMIT University, Melbourne, Australia) to confirm the appropriate translation 
and context were being utilised. 
• Numbering and Coding. Translated interview files were categorised with numbers and 
codes. Clinics were numbered as C1 to C6, with each clinic staff/position assigned the 
relevant coding. For example, a physician in Clinic C1 was represented by C1Doctor1 
a dispenser in C2 had a code of C2Dispenser1. Some clinics did not have designated 
staff for each position (see Table 3.3). Hence, whenever the clinic had only one staff 
member who operated all positions, the doctor code was used, such as, C3Doctor1. 
Table 4.2 summarises the use of these codes for each clinic. 
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Clinics Clinical Staff/position Codes assigned Description 
C1 Two CM physician/ 
acupuncturist/dispenser  
one assistance/dispenser  
one administrator/receptionist  
C1Doctor1, 
C1Doctor2, 
C1Dispenser1, 
C1Dispenser2 
C1Admin1 
C1Dispenser1 and 2 perform 
acupuncture (withdraw needles only) 
sometimes. 
C2 One CM physician/ 
acupuncturist/dispenser/administrator
/receptionist 
C2Doctor1 C2Doctor1 performs all duties at all 
positions. 
C3 One CM physician/ 
acupuncturist/dispenser/administrator
/receptionist 
C3Doctor1, 
C3Dispenser1 
C3Doctor1 performs all duties at all 
positions. 
C3Dispenser1 occasionally performs 
acupuncture (withdraw needles only) and 
dispensing. 
C4 One CM physician/ 
acupuncturist/dispenser/administrator
/receptionist 
C4Doctor1 C4Doctor1 performs all duties at all 
positions. 
C5 One CM physician/ 
acupuncturist/dispenser/administrator
/receptionist 
C5Doctor1 C5Doctor1 performs all duties at all 
positions. 
C6 One CM physician/ 
acupuncturist/dispenser 
One administrator/receptionist 
C6Doctor1, 
C6Admin1 
C6Doctor1 does not perform 
administration duties. 
 
Table 4.2. Codes allocation to the case clinics reported in this research. For each clinic (C1-
C6), the clinical staff and positions are given, along with the codes assigned and description 
of the accompanying roles. 
4.2.1 Prior Themes 
Thematic analysis contains three stages: 1) sampling and design issues; 2) developing 
themes and code; and, 3) validating and using the code (Boyatzis, 1998; Braun & Clarke, 2006). 
Considerations in stage one involve reviewing and clarifying the units of analysis and codes, 
along with establishing a guide for information collection (Boyatzis, 1998). This was elaborate 
in the preceding (Section 4.1).  
Guided by the above, the researcher defined the prior themes as depicted in Table 4.3. 
Themes Code Description 
Clinic settings CS CM clinic type, size, consultation rooms, clinical staff 
(including physicians, administrators, dispensers), and sub 
branches. 
Existing clinic documents DOC_IN 
DOC_EX 
Internal documents: patient registration form, medical 
history, consultation and treatment form, prescription and 
treatment plan and CM herb dispensing list. 
External documents: referral letter, medical certificate, 
patient report, laboratory results, films and ultrasound, 
and/or X rays. 
CMBA mandatory compliance COMPLY_DOC Refer to the Key policy, guideline, regulation, standard 
listed in Table 2.3 CM regulation in Australia. 
Education and knowledge KNOW Education and/or knowledge base/source of CM physician, 
acupuncturist, dispenser, as well as their view of CM 
practice in Australia. 
Clinic administration & processes  Booking management. Patient records management, 
diagnosis methods, techniques and procedures, tools used,  booking BOOK 
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 Patient information management 
(personal and medical history) 
PAT_INFO tongue diagnosis, diagnosis notes, prescription, CM formula, 
treatment plan, dispensing description and instruction, 
dispensing methods, techniques and tools.   Diagnosis DIAG 
 Prescription PRES 
 Treatment TREAT 
 Dispensing DISP 
CM medicine MED Medicine types and forms, restricted medicine, medicine 
storage and management,  
CM formula FOMLA Adopt proved formula, clinical-created formula 
Computer system IS/IT Current clinic IS/IT utilisation, participants’ opinions, 
preferences and suggestions on new system deployment. 
 
Table 4.3. Prior themes of this research with convention codes and the relevant description 
relating to the designated code. 
As mentioned previously, information gathered from these themes supported the analysis 
and investigation of this research. It was considered that the CM physicians, acupuncturists  
and dispensers’ education and knowledge of their understanding and definition of CM practice 
in Australia were sought (and given) without obligation. This information allowed the 
researcher to investigate if there were any different and/or specific requirements and/or 
considerations for CM practices in Australia. Moreover, findings from this theme were then 
considered and included in the new system. 
Additionally, a CM physician’s explicit and tacit knowledge and experience are one of the 
key elements which make each patient diagnosis unique (Kaptchuk, 2014; Wang et al., 2011a). 
This was explained in Chapter 2 (Section 2.2.3 and Table 2.5). Transferring this explicit and 
tacit knowledge through an IS/IT system (refer to Section 2.4) involved comprehensive, 
detailed and important insights of the knowledge worker and their operations (Maier & 
Hädrich, 2011; Wickramasinghe, 2013). 
Existing formulated CM herbal remedies and/or formula for common disease can often be 
found in CM literature (Adams & Lien, 2013; Kaptchuk, 2014; Liu & Liu, 2011). Do the case 
clinics use these formulae? Do they create their own formulae? Answers to these questions 
were used to determine if common CM remedies and formulae should be included in the 
computerised CM management system. 
4.2.2 Data Analysis Tools and Techniques 
NVivo is considered to be one of the most popular qualitative research data analysis tools due 
to its features and ability to accommodate data complexity, its excellent organisation and 
searching functionality (Bazeley & Jackson, 2013). Therefore, NVivo was installed on the 
researcher’s computer as the data analysis tool. Case interview voice files and translated 
document files were imported into NVivo and translated interview files were stored using the 
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stated codes mentioned in previous sections. For example, ‘C6-Note140516’ indicates notes 
taken on the 14th May 2016 at clinic 6, as depicted in Figure 4.1. 
 
Figure 4.1. Project ‘PhD-HealthInformaticsCM’ English translated interview Notes. 
Guided by the ‘Query Wizard’ in NVivo, many queries were created for data searching. For 
example, a ‘See where particular terms occur in content’ query was created to search clinics 
patient information management, code ‘PAT_INFO’, as displayed in Figure 4.2.
 
Figure 4.2. Search case clinics’ patient information management via Query ‘PAT_INFO’. 
Other queries and analysis are explained further in the subsequent sections for each theme 
and sub-theme. 
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4.3 Thematic Analysis and Findings 
This section presents the original interviewed data under each theme. Participants’ 
individual perspectives and expressions under each theme were analysed, then findings were 
described after the investigations in each categorised case. 
4.3.1 Clinic Settings 
Queries were created in ‘PhD-HealthInformaticsCM’, which helped to answer the questions 
listed in Table 4.1 and Section 4.1.1.1. To investigate the case clinics’ type and size, query CS 
(Clinic Setting) was created to categorise all notes from all case clinic interviews with the 
search term of ‘settings’. The outcome of this query was saved in ‘Results’, and this was used 
as the case for query CS1 to find the answer to the question, ”Is the clinic standalone or part of 
a medical clinic?”, as shown in Figure 4.3. 
 
 
Figure 4.3. Query CS1 – investigating CM clinic size and type (individual practice or part 
of a medical clinic). 
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Similarly, clinic capacity and staffing were also analysed. Table 4.4 shows the differences 
between the clinics at each query. 
Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
CS1 Is the clinic 
standalone/individual 
or part of a medical 
clinic? 
standalone standalone standalone standalone part of a 
medical 
clinic 
standalone 
CS2 How many rooms 
and staff are working 
at the clinic in total? 
Room: 7 
Staff: 4 
Room: 3 
Staff: 1 
Room: 4 
Staff: 1 
Room: 3 
Staff: 1 
Room: 1 
Staff: 1 
Room: 3 
Staff: 2 
CS3 Does the clinic have 
sub branches at 
different suburbs? 
No No No No No Yes, one 
additional 
clinic in 
different 
suburb 
CS4 Who manage the 
clinic staffing (e.g. 
add new staff and/or 
remove staff left the 
clinic)? 
C1Doctor1 C2Doctor1 C3Doctor1 C4Doctor1 C5Doctor1 C6Doctor1 
Table 4.4. Investigation on case clinics type and size. 
From Table 4.4, it is clear that most CM clinics in this study were operating individually 
with limited staffing. However, this situation may change in the future with an indication that 
more integration (with other types of medicine practice such as WM, and to be included as part 
of a medical centre) and expansion (with multiple clinics locating in different suburbs) will 
likely occur. 
4.3.2 Clinic Administration and Documents 
Clinics usually refer to numerous documents which are used within the clinic or are from 
other organisations. As listed in Section 4.1.1.2, internal documents include, for example, new 
patient registration forms which contain detailed information about the patients’ personal and 
medical history. Queries under the code ‘DOC_IN’ were created to gather information in this 
category. Likewise, queries with the code ‘DOC_EX’ were also created to investigate external 
documentations used at different clinics. Figure 4.4 show examples of an internal and external 
documentation (DOC_IN1 – Use new patient registration form and DOC_EX1 – Provide 
medical certificate). 
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Figure 4.4. Queries to investigate if the case clinics use patient registration form and providing 
medical certificates. 
From the results of query DOC_IN1 (highlighted in grey in Table 4.5), all case clinics were 
using a paper-based patient registration form, including those clinics that had installed a 
computerised patient management system. Below are the comments from participants working 
in case clinics 1, 2 and 6: 
C1: “The clinic is using a computer system to record patient information... However, the 
initial patient information upon patients’ arrival is still on paper” 
C2: “The clinic uses paper form to record all patients’ information. This information will 
then be entered into the system” 
C6: “New patients must fill in a ‘New patient Information Sheet’ on paper, later entered into 
the system” 
Reasons and causes of this behaviour were investigated further in Section 4.3.6. 
4.3.2.1 Compliance Requirements 
All CM clinics have mandatory compliance aspects through the CMBA and government-
required documentation. Hence it was necessary to investigate if and how the case clinic 
followed these standards. Queries under the code of ‘COMPLY_DOC’ were created for this 
purpose. For instance, CMBA’s Patient Health Record Guideline states that patient personal 
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information should include patient’s family and given names, date-of-birth, gender, address, 
postcode, phone number and/or guardian details (CMBA, 2016b). Hence query 
COMPLY_DOC1 (highlighted in grey in Table 4.5) was created to identify if this requirement 
was followed by all case clinics, as displayed in Figure 4.5. 
 
Figure 4.5. Queries COMPLY_DOC1, investigating compliance on case clinics patient 
personal records. 
Similarly, query COMPLY_DOC2 (highlighted in grey in Table 4.5) addressed whether the 
patient’s medical history included reasons for seeking treatment, presenting signs and 
symptoms, current and past personal and family health history, known allergies, adverse drug 
reactions and current medications (Figure 4.6).  
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Figure 4.6. Queries COMPLY_DOC2, investigating compliance on case clinics patient 
medical history records. 
From the analysis above, it was clear that all case clinics complied with the CMBA 
regulation standards. All case clinics went further and gathered additional information, 
including tendency to bleed or bruise, pregnancy status, heart problems, cancer, asthma, 
diabetes, epilepsy, tuberculosis, stroke, skin conditions, HIV status, vertigo, 
thrombotic/circulatory conditions, hepatitis, stress, migraines and surgeries (as shown in Figure 
4.6 and Appendix 2 – Patient History Questionnaire). It was also noted from running the queries 
that all CM physicians checked and followed the CMBA rules and guidelines whenever they 
were required (see Table 4.5). 
4.3.2.2 Knowledge and Patient Administration Management 
Knowing about the CM clinicians’ and/or physicians’ knowledge and its source helped the 
researcher to identify, verify and indicate if a CKM and/or CDS was necessary. More 
importantly, the knowledge was used to ascertain what common or standard practice that is 
currently used in each clinic. For these purposes, queries with code ‘KNOW’ were created. For 
example, doctors at each case clinic were asked: what is their formal training in CM, and where 
96 
 
did they receive it? What other training have they received or are receiving in CM? What theory 
and/or methods do they use in CM practice in Australia? From the evidence collected from 
case clinics (see Table 4.5 code KNOW5), all physicians/doctors had undertaken further 
education in Australia and they all used this more recently obtained knowledge and gained 
experience in the practice of CM. For example: 
C1Doctor1: “I study (PhD) and specialise in treating pain relief”. 
C2Doctor1: “I use the four CM diagnosis methods - Inspection, Listening and Smelling, 
Inquiry, and Palpation collecting information. Additionally, I use some Western Medicine 
orthopaedics special tests which include: nerves and muscle tests, such as muscle strength, 
reflex and sensitivity”. 
C4Doctor1: “I combine the Chinese Medicine theory and knowledge together with physio 
therapy (gained in Australia) in all my diagnosis”. 
C5Doctor1: “After the further study (PhD), I became a specialist in treating infertility”. 
In the process of finding the CM physician’s knowledge source, it was interesting to note 
that most CM physicians who have received formal education in both China and Australia 
stated that the “Chinese Medicine undergraduate bachelor’s degree is taught the same 
way/structure to the same courses in China”. C1Doctor1, C2Doctor1, C3Doctor1, C4Doctor1 
and C5Doctor1 were all migrants from China and had completed their CM Bachelor’s degree 
in China. Figure 4.7 depicts the NVivo query results in this respect. 
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Figure 4.7. Queries KNOW5, comparing CM Bachelor’s Degree education between China and 
Australia. 
Many CM physicians in this case study commented that the further education they 
completed in Australia had brought some benefits and specialties into their practice, as 
indicated in their comments as recorded above. 
When comparing CM to WM practice, all the CM physicians/doctors in the case study 
agreed that there are major differences between these two types of medicine. For example: 
C1Doctor1: “Major differences are: diagnosis and treatment methods, Chinese Medicine 
focuses on holistic healing, while Western Medicine is more targeting on fixing a specific 
problem”. 
C2Doctor1: “diagnosis methods are different… I use four methods: Inspection, Listening and 
Smelling, Inquiry, and Palpation”. 
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C3Doctor1: “Chinese Medicine is a medical practice balancing the Yin and Yang in human 
body and the environment, healing focuses on rebalance the body that is disordered”. 
C4Doctor1: “Western Medicine does not have acupuncture, which is a distinctive to Chinese 
Medicine”. 
C5Doctor1: “Chinese Medicine is a medical system and solution in China for the Chinese 
people for thousands of years. It has its own philosophy, practice, methods that are different 
to Western Medicine. It is more focused on patient’s individual illness”. 
C6Doctor1: “There are fundamental differences… from philosophy, diagnosis methods, to 
treatments and medicine types and usage”.                            
These remarks have confirmed and validated the suggestions and highlights summarised in 
the literature review (Section 2.2.1) and a fundamental issue raised in this research. 
Specifically, these remarks indicate that CM is unique and different to WM, hence CM IS/IT 
developments must not blindly adopt the existing WM IS/IT system solutions and/or 
applications. 
As mentioned earlier in this Chapter, clinical appointment management is an essential 
process. Hence, the means that the case clinics handled patient booking was investigated. For 
example, running the query (BOOK3 – What and Where do you record patients’ 
appointments/bookings?) revealed that each clinic manages this in a different way. However, 
all case clinics (except Clinic C6), “hand write all bookings on an appointment book/calendar” 
at the time of booking. Although C1 and C2 were using a CM computer software application, 
patient booking information was only added later, as indicated by the statement taken, “enter 
the booking details (including: patient first name, family name, date of birth, date and time, 
Doctor name) in the computer application later when clinic is not too busy” (highlighted in 
grey in Table 4.5 code BOOK3). This is a very interesting finding, as it indicates that there are 
problems and concerns using the computer system/application in the CM clinics. These 
concerns are relevant and important to provide suggestions and proposals that can be presented 
as answers to the central research question, “How IS/IT can be used to support the delivery of 
Chinese medicine?”. Further investigation on the causes of this behaviour were analysed and 
are summarised in Section 4.3.6. 
Booking cancellations in most of the clinics reported in this study were done by rubbing out 
the original booking and writing a rescheduled appointment in a printed appointment book (see 
Table 4.5 code BOOK5). If the appointment had been entered into the computer software 
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application (as in Clinic C6), the clinic administrator or physician would delete the appointment 
from the electronic schedule. 
Patient files contain important information including personal and confidential patient 
details and therefore patient files must be stored securely and managed carefully. What 
information and how the clinic handled their patient records was investigated. Queries code 
PAT_INFO1 – 4 (highlighted in grey in Table 4.5) were run to obtain details from the clinics. 
For example, from the query code PAT_INFO3 (Where do you store the patients’ files?), half 
of the case clinics (C1, C2 and C6) stored their patients file electronically on the clinic 
computer/laptop via a CM software application (highlighted in grey in Table 4.5, code 
PAT_INFO3). The other case clinics (C3, C4 and C5) stored all their patient records on paper. 
This finding indicates that CM clinics in Australia may welcome and accept the idea of using 
a computerised patient management system/software application. The continued use of manual 
forms was investigated further and addressed later in this Chapter in Section 4.3.6. 
Consequently, from the above, searching and/or retrieving the patient files was achieved 
differently in the case clinics. Clinics C1, C2 and C6 stated that, “Searching is done by keying 
patient’s surname, given name, date-of-birth and/or the patient number on the computer”. 
However, clinics C3 and C5 searched the patient records by the patients’ surname in 
alphabetical order. Clinic C4 tried to incorporate computing utilisation combined with the 
manual system by creating a patient number (via Microsoft Excel), then hand-writing the 
patient number on the paper-based patient file folder (highlighted in grey in Table 4.5, code 
PAT_INFO3 and PAT_INFO4). The motivation behind these behaviours is also analysed and 
is addressed in Section 4.3.6. 
These abovementioned query investigations are illustrated in Table 4.5. 
 
100 
Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
DOC_IN1 Use paper based new 
patient registration form? 
Yes Yes Yes Yes Yes Yes 
DOC_IN2 Patient registration form 
requires both personal and 
medical information 
Yes Yes Yes Yes Yes Yes 
DOC_IN3 Use existing patient 
update form? 
Yes No, update is done 
on computer 
Yes No, update is done 
on computer 
Yes No, update is done 
on computer 
 
DOC_EX1 Provide medical 
certificate? 
Unknown Unknown Unknown Unknown Unknown Unknown 
DOC_EX2 Require a referral letter? Yes Yes Yes Yes Yes Yes 
DOC_EX3 Produce a patient report? Only when it is 
required 
Only when it is 
required 
Only when it is 
required 
Only when it is 
required 
Only when it is 
required 
Only when it is 
required 
DOC_EX4 Use laboratory results, 
film, ultrasound, and X-
rays? 
Only when it is 
required. 
I can pick up patient’s 
illness after the 
diagnosis, so this is 
used as a confirmation. 
This information is 
recorded on the 
diagnosis note. 
I may write a 
recommendation letter 
to a specialist for some 
laboratory tests if I 
think it is necessary for 
the patient. 
Only when it is 
required. 
I already know 
patient’s illness after 
the diagnosis, this is 
only a confirmation. 
This information is 
recorded on the 
diagnosis note. 
I may write a 
recommendation 
letter to a specialist 
for some laboratory 
tests if I think it is 
necessary for the 
patient. 
Only when it is 
required. 
I know patient’s 
illness after the 
diagnosis, so this is 
used as a 
confirmation. 
This information is 
recorded on the 
diagnosis note. 
I may write a 
recommendation 
letter to a specialist 
for some 
laboratory tests if I 
think it is 
necessary for the 
patient. 
Only when it is 
required. 
After diagnosis, I 
know about the 
patient’s illness, so 
this is only used as a 
confirmation. 
This information is 
recorded on the 
diagnosis note. 
I may write a 
recommendation 
letter to a specialist 
for some laboratory 
tests if I think it is 
necessary for the 
patient. 
Only when it is 
required. 
I know patient’s 
illness after the 
diagnosis, this is 
only a 
confirmation. 
I record this 
information on 
the diagnosis 
note. Sometimes 
I write 
recommendation 
letter for some 
laboratory tests if 
I think it is 
necessary for the 
patient. 
Only when it is 
required. 
After diagnosis, I 
know about the 
patient’s illness, so 
this is only used as a 
confirmation. 
This information is 
recorded on the 
diagnosis note. 
I may write a 
recommendation 
letter to a specialist 
for some laboratory 
tests if I think it is 
necessary for the 
patient. 
 
COMPLY_DOC1 Does patient personal 
information include 
patient’s family and given 
names, date-of-birth, 
gender, address, postcode, 
phone number and/or 
guardian details? 
Yes Yes Yes Yes Yes Yes 
PAT_INFO1 
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COMPLY_DOC2 Does patient’s medical 
history include: reasons of 
seeking treatment, 
presented signs and 
symptoms, current and 
past personal and family 
health history, known 
allergies, adverse drug 
reactions, current 
medications? 
Yes Yes Yes Yes Yes Yes 
PAT_INFO2 
COMPLY_DOC3 Any other patient 
personal and/or medical 
information? 
Yes Yes Yes Yes Yes Yes 
 
KNOW1 what is their formal 
training in CM, and where 
did they receive it? 
C1Doctor1: completed 
CM undergraduate 
degree in China. 
Completed CM 
postgraduate PhD in 
Melbourne Australia. 
 
C1Doctor2: completed 
CM undergraduate 
degree in Melbourne 
Australia 
 
C1Dispenser1 and 2: 
Studying CM 
undergraduate degree 
in Melbourne Australia 
 
C1Admin1: no formal 
training in CM 
C2Doctor1: 
completed CM 
undergraduate degree 
in China. 
Completed CM 
postgraduate PhD in 
Melbourne Australia. 
 
C3Doctor1: 
completed CM 
undergraduate 
degree in China. 
Completed CM 
postgraduate 
Master’s Degree in 
Melbourne 
Australia. 
 
C3Dispenser1: no 
formal training in 
CM 
C4Doctor1: 
completed CM 
undergraduate 
degree in China. 
 
C5Doctor1: 
completed CM 
undergraduate 
degree in China. 
Completed CM 
postgraduate PhD 
in Melbourne 
Australia. 
 
C6Doctor1: 
completed CM 
postgraduate PhD in 
Melbourne Australia. 
 
C6Admin1: 
Studying CM 
undergraduate 
degree in Melbourne 
Australia 
 
KNOW2 What other training they 
have received or are doing 
in CM? 
Unknown Unknown Unknown Completed Graduate 
Diploma in Physio 
Therapy in 
Melbourne Australia. 
Unknown Unknown 
KNOW3 What theory and/or 
methods do they use in 
CM practice in Australia? 
Doctors and 
Dispensers: Formal 
training (undergraduate 
and postgraduate) 
Doctor: Formal 
training 
(undergraduate and 
postgraduate) 
Doctor: Formal 
training 
(undergraduate and 
postgraduate) 
Doctor: Formal 
training 
(undergraduate and 
postgraduate) 
Doctor: Formal 
training 
(undergraduate 
and postgraduate) 
Doctor: Formal 
training 
(undergraduate and 
postgraduate) 
102 
 
KNOW4 Do you use and/or consult 
and/or check for 
references when seeing a 
patient? If so, what is/are 
they? 
Not usually. If I do 
need, I use the CMBA 
provided lists and 
guidelines. 
Not usually. If I do 
need, I use the 
CMBA provided lists 
and guidelines. 
Occasionally, I 
check the medicine 
names. 
I use the CMBA 
provided lists and 
guidelines. 
Occasionally, I 
check the medicine 
names. 
I use the CMBA 
provided lists and 
guidelines.  
Not usually. If I 
do need, I use the 
CMBA provided 
lists and 
guidelines. 
Not usually. If I do 
need, I use the 
CMBA provided 
lists and guidelines. 
KNOW5 What is/are your 
opinion(s) on CM 
education and practice 
comparing Australia to 
your primary CM 
education? 
No difference in CM 
education and practice 
between the countries, 
all 
follow the same 
philosophy, theory, 
knowledge and 
practice. 
 
Courses are taught the 
same way/structure 
regardless between 
countries. 
 
WM’s fundamental 
concepts are covered 
regardless between 
countries. 
 
CM education in 
Australia offered more 
selective courses which 
have widen my 
knowledge and skills. 
No difference. 
 
Courses are taught 
the same 
way/structure. 
 
WM’s fundamental 
concepts are covered 
regardless between 
countries. 
 
CM education in 
Australia offered 
more selective 
courses which have 
widen my knowledge 
and skills. 
No difference. 
 
Courses are taught 
the same 
way/structure. 
 
WM’s fundamental 
concepts are 
covered regardless 
between countries. 
 
 
No difference. 
 
Courses are taught 
the same 
way/structure. 
 
WM’s fundamental 
concepts are covered 
regardless between 
countries. 
 
The further study in 
Physio Therapy have 
widen my knowledge 
and skills. 
No difference. 
 
Courses are 
taught the same 
way/structure. 
 
WM’s 
fundamental 
concepts are 
covered 
regardless 
between 
countries. 
 
CM education in 
Australia offered 
more selective 
courses which 
have widen my 
knowledge and 
skills. 
There are some 
small differences 
between the 
counties.  
 
A major difference is 
that WM’s 
fundamental 
concepts are covered 
in the courses 
offered in Australia, 
but this is not the 
case in my birth 
country (Vietnam). 
 
BOOK1 Do your clinic patients 
make appointment prior 
to consultation? If so, 
how? 
Some patients make an 
appointment before 
they come in by phone. 
Other patients just 
walk in. 
Some patients phone 
to make an 
appointment. 
Other patients just 
walk in. 
Some patients 
phone to make an 
appointment. 
Other patients just 
walk in. 
Some patients phone 
to make an 
appointment. 
Other patients just 
walk in. 
Some patients 
phone to make an 
appointment. 
Other patients 
just walk in. 
Some patients phone 
to make an 
appointment. 
Other patients just 
walk in. 
BOOK2 Who handles the 
appointment booking? 
C1Admin1 C2Doctor1 C3Doctor1 or 
C3Dispenser1 
C4Doctor1 C5Doctor1 C6Admin1 
BOOK3 What and Where do you 
record patients’ 
appointments/booking? 
C1Admin1 hand write 
all bookings on an 
appointment 
book/calendar (hard 
copy), then enter the 
Hand write on an 
appointment 
book/calendar (hard 
copy), then enter the 
booking details 
Hand write on an 
appointment 
book/calendar 
(hard copy) with 
details of: patient 
Hand write on an 
appointment 
book/calendar (hard 
copy) with details of: 
patient first name, 
Hand write on an 
appointment 
book/calendar 
(hard copy) with 
details of: patient 
C6Admin1 enter all 
patients’ 
appointment/booking 
details (including: 
patient first name, 
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booking details 
(including: patient first 
name, family name, 
date of birth, date and 
time, Doctor name) in 
the computer 
application later when 
clinic is not too busy. 
 
(including: patient 
first name, family 
name, date of birth, 
date and time) in the 
computer application 
straight away or 
when clinic is not too 
busy. 
first name, family 
name, date of birth, 
date and time. 
family name, date of 
birth, date and time. 
first name, family 
name, date of 
birth, date and 
time. 
family name, date of 
birth, date and time, 
Doctor name) on the 
clinic computer 
application when 
receiving the phone 
call and/or at the 
reception. 
BOOK4 Do you send messages or 
SMS to remind your 
patients’ appointment? 
No No Yes, C3Doctor1 
send SMS 
reminder to 
patients’ mobile 
phone. 
No No No 
BOOK5 How do you 
handle/record 
appointment cancelations 
and reschedule? 
Cancelation is erased 
on the appointment 
book (hard copy). 
 
Patients’ appointment 
is not entered into the 
computer application 
until the patient has 
arrived. 
 
For reschedule, write 
down the new 
appointment date and 
time. 
Cancelation is erased 
on the appointment 
book (hard copy). 
 
Delete the 
appointment from 
the computer 
application 
 
For reschedule, write 
down the new 
appointment date and 
time. 
Cancelation is 
erased on the 
appointment book 
(hard copy). 
 
For reschedule, 
write down the 
new appointment 
date and time. 
Cancelation is erased 
on the appointment 
book (hard copy). 
 
For reschedule, write 
down the new 
appointment date and 
time. 
Cancelation is 
erased on the 
appointment 
book (hard copy). 
 
For reschedule, 
write down the 
new appointment 
date and time. 
C6Admin1 deletes 
the appointment 
from the computer 
application. 
 
Reschedule is done 
the same way as a 
normal booking. 
 
PAT_INFO3 Where do you store the 
patients’ files? 
Patient files are 
electronically stored on 
the clinic computer 
hard drive via the 
software application – 
Medipert. 
Patient files are 
electronically stored 
on the clinic laptop 
hard drive via the 
software application 
– Smart TCM. 
Patient files (in 
paper form) are 
placed in a patient 
folder and stored in 
a file cabinet in 
surname 
alphabetical order. 
C4Doctor1 create a 
Microsoft Excel file 
for all his patients 
which contains (for 
each patient) a 
patient number, full 
name, date-of-birth, 
contact details and 
address. This 
spreadsheet file is 
saved on the clinic’s 
computer hard drive. 
 
Patient files (in 
paper form) are 
placed in a 
patient folder and 
stored in a file 
cabinet in 
surname 
alphabetical 
order. 
Patient files are 
electronically stored 
on the clinic 
computer hard drive 
via a software 
application - 
HerbMiner 
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Each patient number 
is then hand written 
on the patient file 
folder (in paper 
form) and stored in a 
file cabinet in patient 
number order 
PAT_INFO4 How do you search and/or 
retrieve patient file? 
Searching for a patient 
is done on the clinic 
computer via the 
application – Medipert. 
 
Searching is done by 
keying patient’s 
surname, given name, 
date-of-birth and/or the 
patient number (if 
remember). 
Searching for a 
patient is done on the 
clinic computer via 
the application – 
Smart TCM. 
 
Searching is done by 
keying patient’s 
surname, given 
name, date-of-birth 
and/or the patient 
number (if 
remember). 
Patient is searched 
via the surname 
alphabetical order. 
Patient is searched 
via the patient 
number. 
 
If patient number is 
unknown/forgotten, 
then C4Doctor1 
checks the 
spreadsheet. 
Patient is 
searched via the 
surname 
alphabetical 
order. 
Searching for a 
patient is done on the 
clinic computer via 
the application – 
HerbMiner. 
 
Searching is done by 
keying patient’s 
surname, given 
name, date-of-birth 
and/or the patient 
number (if 
remember). 
 
Table 4.5. Investigation on case clinics 1 to 6 (C1 – C6) in categories of: internal documentation (DOC_IN1 – DOC_IN3), external documentation 
(DOC_EX1 – DOC_EX4), CMBA compliances (COMPLY_DOC1 – COMPLY_DOC3), physicians’ education and knowledge (KNOW1 – 
KNOW5), clinical booking (BOOK1 – BOOK5), and patient personal and medical history information management (PAT_INFO1 – PAT_INFO4).
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The query codes used in Table 4.5 follow the naming convention stated in Section 4.2.1 and 
Table 4.3. Some codes are used in combination (e.g. COMPLY_DOC1, PAT_INFO1 and 
COMPLY_DOC2, PAT_INFO2), because the queries provide answers/outputs to both 
category investigations. For example, query ( COMPLY_DOC1, PAT_INFO1 ) addresses if 
patient personal information includes the patient’s family and given names, date-of-birth, 
gender, address, postcode, phone number and/or guardian details. Answers to this question 
provided the researcher with information regarding: 
• If the clinics have followed the CMBA patient record mandatory requirement. This is 
an item of investigation mentioned in Table 2.3 and Table 4.3.  
• In Patient records management, what is recorded in the patient file? This is another item 
of investigation mentioned in Table 4.3. 
4.3.3 Diagnosis 
The literature review (Section 2.2.1.2) and feedback from the case clinic physicians 
emphasises that CM uses four unique diagnosis methods – inspection, listening and smelling, 
inquiry and palpation. Hence detailed information regarding these methods was investigated. 
For instance, queries DIAG1 and DIAG2 (highlighted in grey in Table 4.6) concluded that the 
case clinic physicians all use the four CM diagnosis methods in sequential order. Specifically, 
Clinics C1, C2, C3 and C5 stated, “Sometimes, a method may be used multiple times in one 
diagnosis to check the patient’s condition/difference before and after the treatment” (see 
Figure 4.8 and Table 4.6). 
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Figure 4.8. Queries run in DIAG2 explore how and what CM diagnosis methods are used in 
the case clinics. 
It was remarkable to discover that all case clinic physicians saw each diagnosis as ‘new’ 
and different on the same patient with the same disorder. For instance, C3Doctor1, stated “the 
patients’ body and illness changes at each visit.” (see Figure 4.9 and Table 4.6 code DIAG4 
highlighted in grey). This finding matches the point raised in literature review, that CM is 
unique and different to WM, due to its distinctive philosophy, diagnosis and treatments 
(Kaptchuk, 2014; Maciocia, 2015). This suggests that CM IS/IT developments need to consider 
a different approach and/or synthesis to accommodate its distinct differences. 
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Figure 4.9. Queries run in DIAG4, which investigate the uniqueness of CM diagnosis. 
All case clinic physicians performed tongue diagnosis, which is a distinctive method to CM 
practice (see a detailed description in Section 2.2.1.2), where tongue body colour, shape, 
coating, cracks and moisture are examined. For instance, C1Doctor 1 stated, “Tongue 
symptoms reflect/show the patient’s internal organs condition” (highlighted in grey in Table 
4.6 code DIAG9, 10, 11). Some physicians placed extra importance on tongue diagnosis and 
recorded very detailed information about patients’ tongue symptoms. For example, C3Doctor1 
utilised a system of symbols (X indicates red dots, O indicates purple dots, | indicates cracks, 
and ~ indicates teeth mark) on a tongue diagram/picture in each patient’s consultation form 
(see Appendix 3). Overall, these unique methods in CM diagnosis were considered in 
analysing, developing and searching for the most suitable IS/IT solutions to assist  CM practice 
in Australia. 
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Based on the above, further investigation was carried out to address: what was recorded in 
the diagnosis note? How this was done? Were any tools and/or technology used? Answers to 
these questions are summarised and highlighted in grey in Table 4.6 code DIAG5, 7, 12. 
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Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
DIAG1 What are the methods you 
have used in diagnosis? 
CM four diagnosis 
methods 
CM four diagnosis 
methods together with 
Western Medicine 
orthopaedics tests 
CM four diagnosis 
methods 
CM four diagnosis 
methods together 
with physio therapy 
CM four diagnosis 
methods 
CM four diagnosis 
methods 
DIAG2 How do you use those 
diagnosis methods? 
Usually the sequential 
order. 
 
Sometimes, a method 
(e.g. palpation) may be 
used multiple times in 
one diagnosis to check 
the patient’s 
condition/difference 
before and after the 
treatment. 
The sequential order. 
 
Sometimes, a method 
may be used multiple 
times in one diagnosis 
to check the patient’s 
condition/difference 
before and after the 
treatment. 
I follow the 
sequential order. 
 
Sometimes, a 
method may be used 
multiple times in 
one diagnosis to 
check the patient’s 
condition/difference 
before and after the 
treatment. 
Usually the 
sequential order.  
Most of the time, I 
use the four methods 
sequentially. 
 
Sometimes, a 
method may be used 
multiple times in 
one diagnosis to 
check the patient’s 
condition/difference 
before and after the 
treatment. 
Usually the 
sequential order. 
 
DIAG3 What is the knowledge, 
skill, experience and/or 
reference do you use in 
assisting each patient’s 
diagnosis? 
The knowledge and 
experience I acquired 
from training, research 
and clinical practice. 
From updated 
education, research and 
experience. 
From experience, 
formal education 
and research. 
 
I am gifted in 
palpation. 
Knowledge and 
experience gained 
from formal 
education and 
clinical practice 
From formal 
education, research 
and years of 
working experience. 
This comes from 
formal education, 
research and 
practical experience. 
DIAG4 What are the differences 
between diagnoses (new 
or follow-up) for every 
patient at every visit? 
Every diagnosis is new, 
as the patient’s 
condition is not the 
same at each visit. 
Each diagnosis is a 
new one, for the same 
patient with the same 
disorder at different 
time. 
Each diagnosis is 
new, as the patients’ 
body and illness 
change at each visit. 
Every diagnosis is 
new. Same patient, 
same sickness, but 
different condition 
each time. 
Every diagnosis is 
different, so it is all 
new. 
Each diagnosis is 
new. Patients’ 
condition changes 
dynamically. 
DIAG5 How do you record 
patients’ diagnosis and/or 
notes? 
Most of the time I hand 
write the notes on the 
patients’ file. Then this 
information is entered 
into the computer by the 
administrator or me at 
the time when the clinic 
is not so busy. 
Most of the time I hand 
write the notes on the 
patients’ file. Then this 
information is entered 
into the computer 
when the clinic is not 
so busy.  
I also think it is not 
respectful to the 
patients if I focus on 
the computer and talk 
to them at the same 
time. 
I hand write all the 
notes on the 
patients’ file. 
Hand write all the 
diagnosis on the 
patients’ file. 
I hand write all the 
notes on the 
patients’ file. 
Diagnosis are 
recorded into the 
patient’s file on the 
computer while 
diagnosing. 
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DIAG6 What are recorded on the 
diagnosis notes? 
The result of the 4 
diagnosis methods. 
 
Patients’ chief 
complains. 
 
Reasons of seeing CM. 
 
Tongue observation. 
 
Findings of the cause of 
the illness. 
Reasons of seeing CM. 
 
Syndrome description. 
 
Pulse, information 
about patient’s pulses. 
 
Tongue observation. 
Acupuncture points. 
Detailed Syndrome 
description. 
Pulse, very detailed 
information about 
patient’s pulses. 
Both left and right 
hand pulse are 
measured. Draw 
dotes on the diagram 
to record and 
indicate the details. 
 
Detail tongue 
observation and use 
symbols to record 
findings.  
 
Patients are grouped 
in: normal, pregnant, 
in menstruation, 
have fever. 
Chief complaint and 
present history. 
 
Detailed 4 diagnosis 
results description, 
including tongue 
observation. 
 
Relevant clinical 
findings and 
observations, 
including 
accompanying 
reports, laboratory, 
imaging and other 
examination data 
and reports. 
Reasons of seeing 
CM. 
 
Syndrome 
description. 
 
Result of 4 diagnosis 
methods. Detailed 
information on 
patient’s pulses. 
Detailed information 
on tongue 
diagnosis/analysis. 
 
Acupuncture points. 
Patients’ chief 
complains. 
 
Syndrome 
description. 
 
Result of 4 
diagnosis methods. 
Detailed information 
about patient’s 
pulses and tongue 
observation. 
 
Acupuncture points. 
DIAG7 What tools and/or 
technology do you use in 
assisting patient 
diagnosis? 
Not using 
tools/technology to 
assist diagnosis. 
The Medipert computer 
application has built-in 
diagnosis assistance, for 
example, common 
syndrome description 
and treatments, but I 
never use it. 
 
Graphic/image (e.g. 
body chart, tongue 
image) may be useful 
for newly graduates. 
Not using any 
tools/technology to 
assist diagnosis. 
 
The Smart TCM 
computer application 
has built-in diagnosis 
assistance but I never 
use it.  
 
Graphic/image (e.g. 
body chart, tongue 
image) may be useful 
for newly graduates. 
Use diagrams, 
tables, drawing and 
symbols to record 
diagnosis. 
Use a paper human 
body diagram and/or 
picture (on the 
patient record) to 
help identify the 
location of patient’s 
pain and the 
acupuncture 
treatment points. 
Not using any 
tools/technology in 
diagnosis. I think it 
is unnecessary. 
Not using 
tools/technology to 
assist diagnosis. 
 
The computer 
application 
HerbMiner has 
functions/assistance, 
but I don’t use it. 
 
I think using 
graphic/image (e.g. 
body chart, tongue 
image) may be 
useful for newly 
graduates, but I have 
been practicing CM 
for a long time, so it 
is not much needed. 
DIAG8 How do you search for a 
patient’s diagnosis 
history? 
By searching the patient 
file on the computer, 
then search under the 
By bring up the patient 
file on the computer 
via search. Then look 
All diagnosis history 
(on paper form) are 
filed by date order. I 
Find the patient file 
(using the patient 
number), then go 
Find the patient file 
which is sorted in 
surname order, then 
Bring up the patient 
file on the computer 
via search. Then 
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diagnosis menu, then 
select the date. I only 
read the most recent two 
or three diagnosis 
histories. 
into diagnosis history 
option.  
only read the most 
recent diagnosis 
histories. 
through the 
diagnosis notes 
which are placed in 
date order. 
I only read the most 
recent diagnosis 
histories. 
go through the 
diagnosis notes 
which are placed in 
date order. I only 
read the most recent 
diagnosis. 
select Patient 
Diagnosis History 
option, then click on 
the date. 
DIAG9 Do you perform tongue 
diagnosis for each 
patient? 
Yes Yes Yes Yes Yes Yes 
DIAG10 Describe how tongue 
diagnosis is done?  
By observing patient’s 
tongue, look at colour, 
shape, tongue coating, 
moisture status, and if 
there are any cracks. 
 
Tongue symptoms 
reflect/show the 
patient’s internal organs 
condition. 
Observe patient’s 
tongue, look at colour, 
shape, tongue coating, 
moisture status and 
tongue cracks. 
 
Tongue reflect/show 
the patient’s internal 
organs condition. 
Observe patient’s 
tongue, focus on 
colour, shape, 
tongue coating, 
moisture status and 
tongue cracks. 
 
Each tongue 
symptom indicates 
the condition of the 
patient’s internal 
organs. 
By observing 
patient’s tongue, 
focus on colour, 
shape, tongue 
coating, moisture 
status and if there 
are any cracks. 
 
Tongue reflect/show 
the patient’s internal 
organs condition. 
Observe patient’s 
tongue, and inspect 
tongue colour, 
shape, coating, 
moisture status and 
if there are any 
cracks.  
 
Tongue symptoms 
reflect/show the 
patient’s internal 
organs condition. 
By observing 
patient’s tongue, 
look at colour, 
shape, tongue 
coating, moisture 
status and if there 
are any cracks. 
 
Tongue reflect/show 
the patient’s internal 
organs condition. 
DIAG11 What and how tongue 
diagnosis is recorded? 
Hand write the tongue 
diagnosis on paper first, 
then the administrator 
enters the notes in 
computer later. 
 
I write the result of the 
observation. 
When I am busy I hand 
write the notes on 
paper first, then enter 
into the computer later. 
When I am not busy, I 
key in the notes 
straight into the 
computer. 
 
I record/write the result 
of the observation. 
Pen write the result 
of the observation 
on the patient file. 
 
Use symbols, 
drawings, table to 
record detailed 
information. 
Pen write the result 
of the observation 
on the patient file. 
Pen write the result 
of the observation 
on the patient file. 
Record/computer 
key in the result of 
the observation 
straight into the 
patient’s file. 
DIAG12 What language do you 
use to record the 
diagnosis? 
Both Chinese 
(Mandarin and/or 
PinYin) and English. 
Both Chinese 
(Mandarin and/or 
PinYin) and English. 
Mainly Chinese 
(Mandarin and/or 
PinYin), sometimes 
English. 
Mainly Chinese 
(Mandarin and/or 
PinYin), sometimes 
English. 
Mostly Chinese 
(Mandarin and/or 
PinYin), sometimes 
English. 
English 
 
Table 4.6. CM diagnosis investigations (DIAG1 – DIAG12) on case clinics 1 to 6 (C1 – C6) in the categories of: diagnosis methods, knowledge 
and experience, and patient diagnosis information management.
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It was ascertained that most of the CM physicians in the case study hand wrote the diagnosis 
notes on paper initially. One reason given by clinics C1 and C2 (Table 4.6) was, “when I am 
busy”. This implies that it is quicker and more convenient to hand write diagnostic notes. 
Clinics C1, C2 and C6 all have installed a commercial software application, however, only 
Clinic C6 recorded the diagnoses straight into the electronic patient file via the computer 
software. The reasons (other than being too busy) behind the preference for hand writing 
diagnostic notes was investigated further in Section 4.3.6.   
4.3.4 Prescription and Treatment 
Prescription and treatment in CM are very different to WM, as addressed in the literature 
discussed in Section 2.2.2.3. In short, it is often a combination of Chinese herbs, acupuncture, 
moxibustion, Tuina, cupping, Qigong, Taichi and diet therapy that may be used in a treatment 
plan (Maciocia, 2015; Tao et al., 2016; Zhu & Wang, 2011). According to previous research, 
acupuncture and Chinese herbs are the most popular and consumer-accepted prescription 
options (Chao et al., 2017; Tao et al., 2016; Zhang & Leung, 2015). 
Chinese herbs usually are dried products of leaves, seeds, roots, flowers, fruits, minerals and 
animal products (Adams & Lien, 2013; Kaptchuk, 2014; Leung, 2015). A prescription usually 
contains a few packs of a mixture of 10 to 15 herbs. Key considerations for prescriptions are 
the Yin Yang philosophy, the two contrary forces and/or energy that are interconnected and 
interdependent (Kaptchuk, 2014; Maciocia, 2015). Treatments are aimed at strengthening the 
body inner force and resistance to the disease. Hence, in this study, queries of code PRES and 
TREAT were created to inspect the case clinics in this category. 
The question, – How is a prescription issued? – resulted in most case clinics stating, “Hand 
written it on paper”, except Clinic C6 where the response was, “Prescription details are 
entered and saved straight into the patient’s file on the computer”. This situation had been 
identified previously from the codes, BOOK3, PAT_INFO3, DIAG5 and DIAG11 (highlighted 
in grey in Tables 4.5 and 4.6). There are certainly multiple reasons behind this behaviour, with 
Clinics C1 and C2 stating, “too busy”, as well as, “it is faster and better this way”. This problem 
is further addressed in Section 4.3.6. 
The query PRES2 (highlighted in grey in Tables 4.7) investigated, what are your major 
focus, concerns and targets when prescribing? The study investigated the underpinning 
knowledge, understanding and prescription methods of CM practice. All case clinic physicians 
gave identical answers as, “Mix the herbs to restore the body inner ability and resistance to 
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fight the disease. Strengthening the body functions, but not overpowering… Balance and 
readjust the body’s Yin/Yang energy, internal system and the environment” (see Figure 4.10 
and Table 4.7 code PRES2 highlighted in grey). These remarks match the findings highlighted 
in the literature review Section 2.1.1.3, and it has yet again verified that CM is different to 
WM. Therefore, developments in CM should adopt a different, more suitable design and 
structure.  
 
Figure 4.10. Query PRES2, which investigated CM prescription and treatments. 
As CM is an ancient and successful treatment for human diseases, existing formulated herbal 
remedies and/or formulae for common illnesses are available and can be adopted in the 
prescription. Investigation into whether any of the case clinics uses any of these formulae was 
also conducted (see Figure 4.11 and Table 4.7). The result of Query PRES5/FOMLA1 
(highlighted in grey in Table 4.7) was “No” for all the case physicians. Even in cases where 
this assistance function was available, the CM doctors from Clinics C2 and C6 have found it 
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“Not very useful”. This indicates that CKM and/or CDS on existing formulae used by CM 
could be considered as optional (or as a customised option) in building a CM clinical patient 
management system. 
 
Figure 4.11. Query PRES5, which investigated if existing famulated formulas were used in 
prescriptions. 
When asking query TREAT3 (highlighted in grey in Tables 4.7) – If each treatment and/or 
treatment plan is the same? –all clinics stated, “Every treatment plan is different to each 
patient”. The query returned a high percentage match in each interview which is highlighted 
in the red rectangle in Figure 4.12. 
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Figure 4.12. Query TREAT3, investigating the uniqueness of CM treatment with the results in 
percentages highlighted in red rectangle. 
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Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
PRES1 How prescription is issued? Hand write it on 
paper first. After 
dispensing, the 
administrator and/or 
doctor key-in the 
prescription into the 
computer. 
 
A copy of medicine 
list is giving to the 
patient. 
 
It is better and 
quicker this way, as 
I have a lot of 
patients every day. 
Hand write it on 
paper first. After 
dispensing, I enter 
the patient’s 
prescription in 
Smart TCM on 
computer. 
This way it is faster, 
as I can give the 
patient treatment 
first, then when I am 
not so busy, I record 
the details. 
 
A copy of medicine 
list is giving to the 
patient. 
Hand write it on 
paper, then use it for 
dispensing. 
 
A copy of medicine 
list is giving to the 
patient. 
Hand write it on 
paper, then use it for 
dispensing. 
 
A copy of medicine 
list is giving to the 
patient. 
Hand write it on 
paper, then use it for 
dispensing. 
 
A copy of medicine 
list is giving to the 
patient. 
Prescription details 
are entered and 
saved straight into 
the patient’s file on 
the computer. 
 
As the computers 
are networked, I can 
open the patient’s 
file in the dispensing 
room. 
 
A printing copy of 
medicine list is 
giving to the patient. 
PRES2 What is your major focus, 
concerns and targets when 
prescribing? 
Treat the root of the 
illness. 
 
Mix the herbs 
(and/or acupuncture) 
aiming at 
reinforce the body 
inner ability and 
resistance to fight 
the disease. Balance 
and readjust the 
body to Yin/Yang 
energy, internal 
system and the 
environment. 
Treat the root of the 
illness. 
 
Mix the herbs to 
restore the body 
inner ability and 
resistance to fight 
the disease. 
Strengthening the 
body functions, but 
not overpowering. 
 
Balance and readjust 
the body’s Yin/Yang 
energy, internal 
system and the 
environment. 
Treat the root of the 
illness. 
 
Mix the herbs 
aiming at 
reinforce the body 
inner ability and 
resistance to fight 
the disease.  
 
Achieve/restore a 
balanced body to 
Yin/Yang energy, 
internal system and 
the environment. 
Treat the root of the 
illness. 
 
Use a combination 
of herbs to increase 
the body inner 
ability and 
resistance to fight 
the disease. 
 
Balance the body to 
Yin/Yang energy, 
internal system and 
the environment. 
Treat the root of the 
illness. 
 
The herbs mixture 
aims at 
increase the body 
inner ability and 
resistance to fight 
the disease.  
 
Restore the balance 
and readjust the 
body to Yin/Yang 
energy, internal 
system and the 
environment. 
Treat the root of the 
illness. 
 
The herbs help to  
reinforce the body 
inner ability and 
resistance to fight 
the disease.  
 
Rebalance and 
readjust the body to 
Yin/Yang energy, 
internal system and 
the environment. 
PRES3 What is on the prescription 
note? 
List of herb names 
(usually contain 10 – 
15 herbs) in English 
and/or Chinese, 
The weight/dosage 
of each herb. 
 
List of herb names 
(10 – 15 herbs) in 
English, 
The weight/dosage 
of each herb. 
 
List of herb names 
(usually contain 10+ 
herbs) in English 
and/or Chinese, 
The weight/dosage 
of each herb. 
 
Herb names list (10 
or more) in English 
and/or Chinese, 
The weight/dosage 
of each herb. 
 
List of herb names 
(10+ herbs) in 
English and/or 
Chinese, 
The weight/dosage 
of each herb. 
 
List of herb names 
(usually more than 
10 herbs) in English. 
The weight/dosage 
of each herb. 
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Acupuncture points 
and location. 
Acupuncture needle 
size (e.g. 0.15mm), 
method of needle 
insertion (e.g. 
straight or 45 
degrees from skin 
surface).  
 
Tuina (massage) 
location/area and 
points. 
 
Time restriction on 
acupuncture and 
Tuina. 
Acupuncture points 
and location. 
Acupuncture needle 
size (e.g. 0.15mm is 
commonly used), 
method of needle 
insertion (e.g. 
straight or 15 
degrees from skin 
surface).  
 
Time restriction on 
acupuncture. 
Acupuncture points 
and location. 
Acupuncture needle 
size (usually use the 
0.15mm needle), 
method of needle 
insertion (e.g. 
straight or 45 
degrees from skin 
surface).  
 
Time restriction on 
acupuncture. 
Acupuncture points 
and location. 
Acupuncture needle 
size (e.g. commonly 
use the 0.15mm), 
method of needle 
insertion (e.g. 
straight or 15 
degrees from skin 
surface).  
 
Tuina (massage) 
location/area and 
points. 
 
Time restriction on 
acupuncture and 
Tuina. 
Acupuncture points 
and location. 
Acupuncture needle 
size (e.g. 0.15mm), 
method of needle 
insertion (e.g. 
straight or 45 
degrees from skin 
surface).  
 
Time restriction on 
acupuncture. 
Acupuncture points 
and location. 
Acupuncture needle 
size (e.g. 0.15mm), 
method of needle 
insertion (e.g. 
straight or angle).  
 
Time restriction on 
acupuncture. 
PRES4 Comply with CMBA’s safe 
medicine practice? 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
Yes, no dangerous 
medicine is used and 
stored in the clinic. 
PRES5/FOML
A1 
Do you use any existing 
formulated formulas? If so, 
how? 
No. The clinic stock 
manufactured herb 
pills, tablets, powder 
and syrups, On 
patient’s request, I 
prescript these for 
their convenience. 
The intake dosage is 
adjusted 
accordingly. 
 
I prepare a base 
formula for most 
common seen 
disease, put them 
aside, then add few 
different herbs in 
depending on the 
patient’s condition. 
No. The computer 
software application 
has many formulas 
available, but I do 
not find it much 
useful. 
Not usually.  
 
The clinic stores 
manufactured herb 
pills, tablets and 
syrups, sometimes I 
prescript these to 
patient for their 
convenience. 
Patients follow the 
recommended 
dosage intake on the 
label. 
Not usually.  
 
The clinic stock 
manufactured herb 
pills, tablets and 
syrups, On patient’s 
request, I prescript 
these for their 
convenience. The 
intake dosage is 
adjusted 
accordingly. 
No. No. The computer 
software application 
has many formulas 
available, but I do 
not find it much 
useful. 
PRES6 What tools and/or 
application do you use in 
assisting prescription? 
No tools and/or 
technology. 
No tools and/or 
technology. 
No tools and/or 
technology. 
No tools and/or 
technology. 
No tools and/or 
technology. 
Use HerbMiner, no 
other tools and/or 
technology. 
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TREAT1 What are the treatments do 
you offer to your patients? 
The clinic 
recommends: herb + 
acupuncture + Tuina 
treatment plan to all 
patients. 
Mainly Herbs and 
Acupuncture 
Mainly Herbs and 
Acupuncture 
Herbs, 
Acupuncture, 
Tunia (massage), 
Cupping 
Mainly Herbs and 
Acupuncture 
Mainly Herbs and 
Acupuncture 
TREAT2 What is on the treatment 
and/or treatment plan? 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
Treatment 
description. 
 
Duration 
(days/weeks) of the 
treatment and/or 
treatment plan. 
TREAT3 Is each treatment and/or 
treatment plan the same? 
Every treatment plan 
is different to each 
patient. 
Every treatment plan 
is different to each 
patient. 
Every treatment plan 
is different to each 
patient. 
Every treatment plan 
is different to each 
patient. 
Every treatment plan 
is different to each 
patient. 
Every treatment plan 
is different to each 
patient. 
TREAT4 How long does a treatment 
and/or treatment plan last? 
One week 3 – 5 days 3 – 5 days One week Within one week Within one week 
TREAT5 What tools and/or 
application do you use in 
assisting patient treatment? 
Nothing. 
 
However, a body 
acupuncture point 
chart, diagram 
and/or picture would 
help the assistant 
and for education. 
Nothing. 
 
A body acupuncture 
point chart, diagram 
and/or picture would 
help the others I 
think. 
Nothing, not 
necessary. 
I use a body 
acupuncture point 
chart, diagram to 
highlight the 
treatment points. 
Nothing. Nothing. The 
current version of 
the computer 
software does not 
have body 
acupuncture point 
chart, diagram.  
 
Table 4.7. CM prescription (PRES1 – PRES6) and treatments (TREAT1 – TREAT5) investigation on Case Clinics 1 to 6 (C1 – C6).
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The investigations above have suggested that charts, graphics, drawings, pictures, point 
marks and symbols were favoured by the CM practitioners, especially for training purposes 
and by the new, inexperienced physicians. Incorporating these features into the system should 
be considered in designing and developing the CM IS/IT solutions. 
Each case clinic recorded the details of acupuncture treatments, including acupuncture 
points, location, needle size and method of needle insertion. This valuable information was 
essential for the clinics and patients; therefore, a CM IS/IT clinic system should provide 
methods and/or functions in assisting this information capturing and retrieving. 
4.3.5 Dispensing and Medicine 
Following the designated focus areas listed in Table 4.1, queries under the codes of DISP 
and MED were considered. For example, DISP1 inspected the case clinics’ dispensing 
procedures. The results indicated that all clinics followed similar routines with minor variations 
of using different tools and/or techniques (highlighted in grey in Table 4.8 code DISP 1, 2). All 
clinics consulted the prescription note/list on paper, weighed each component to the exact 
amount specified on the prescription, completed assembling the prescription components and 
then wrote the medicine intake method, time and dosage/amount for the patient. Among the six 
case clinics, three of them (Clinics C1, C2 and C6) had purchased and were using a commercial 
computer application. However, only Clinic C6 used a dispensing machine for assembling 
prescriptions where C6Doctor1 stated, “links to the patient file, doctors and/or dispenser can 
see the prescription straight after the consultation on the monitor. The machine has a scale 
which I use to weight the medicine … it can track and give reminder/alerts of medicine items 
on the prescription note. Dispensing is unfinished until all medicine items are put together with 
the correct/prescribed amount”. Additionally, Clinic C6 used a machine to, “produce many 
sachets of the mixed herbs”, making this clinic the most machine-orientated clinic in this study. 
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Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
DISP1 Describe in detail the 
procedure or routines 
you use/follow at 
dispensing 
I follow the prescription 
note/list (on paper), take 
out the first herbal 
medicine (from the 
storage shelf), weight the 
medicine on a scale to 
the exact amount on the 
prescription, put this in 
the medicine pack. Then 
I repeat this for the next 
medicine item until all 
items on the prescription 
list are finished. I then 
close the pack, write (on 
the pack) the medicine 
intake method, time and 
dosage/amount for the 
patient. 
 
If the prescription note 
describes a pre-prepared 
base formula is required, 
I then take out the base 
formula pack, 
add the extra herbal 
medicines in one by one. 
 
Sometimes patients take 
only the 
manufactured/already 
made medicine 
pills/tablets. In this case, 
I just give the medicine 
(in bottle and/or pack) to 
the patient. 
Highlight/remind the 
patient the intake 
method, time and dosage 
which were already 
written on the medicine 
(pack and/or bottle). 
Follow the 
prescription 
note/list (on paper), 
take out the first 
herbal medicine 
(from the storage 
shelf), weight the 
medicine on a scale 
to the exact amount 
on the prescription, 
put this medicine in 
an empty bottle. 
Then I repeat this 
for the next 
medicine item until 
all items on the 
prescription list are 
finished. I then 
close and shake the 
bottle, write (on the 
bottle) the medicine 
intake method, time 
and dosage/amount 
for the patient. 
I follow the 
prescription note/list 
(on paper), take out 
the first herbal 
medicine (from the 
storage shelf), weight 
the medicine on a 
scale to the exact 
amount on the 
prescription, put this 
in the medicine pack. 
Then I repeat this for 
the next medicine 
item until all items 
on the prescription 
list are finished. I 
then close the pack, 
write (on the pack) 
the medicine intake 
method, time and 
dosage/amount for 
the patient. 
 
If a patient takes the 
manufactured/already 
made medicine 
pills/tablets. I give 
the medicine (in 
bottle and/or pack) to 
the patient. 
Highlight/remind the 
patient the intake 
method, time and 
dosage which were 
already written on 
the medicine (pack 
and/or bottle). 
I follow the 
prescription note/list 
(on paper), take out the 
first herbal medicine 
(from the storage 
shelf), weight the 
medicine on a scale to 
the exact amount on 
the prescription, put 
this in the medicine 
pack. Then I repeat this 
for the next medicine 
item until all items on 
the prescription list are 
finished. I then close 
the pack, write (on the 
pack) the medicine 
intake method, time 
and dosage/amount for 
the patient. 
 
Patients who takes the 
manufactured/already 
made medicine 
pills/tablets. I give the 
medicine (in bottle 
and/or pack) to the 
patient. 
Highlight/remind the 
patient the intake 
method, time and 
dosage which were 
already written on the 
medicine (pack and/or 
bottle). 
I follow the 
prescription note/list 
(on paper), take out 
the first herbal 
medicine (from the 
storage shelf), weight 
the medicine on a 
scale to the exact 
amount on the 
prescription, put this 
in the medicine pack. 
Then I repeat this for 
the next medicine 
item until all items on 
the prescription list 
are finished. I then 
close the pack, write 
(on the pack) the 
medicine intake 
method, time and 
dosage/amount for 
the patient. 
 
I access the 
prescription note/list 
from another computer 
on the dispensing 
machine which has the 
most updated patients’ 
information,   
take out the first herbal 
medicine (from the 
storage shelf), weight 
the medicine on a scale 
to the exact amount on 
the prescription, put 
this in an empty plate. 
Then I repeat this for 
the next medicine item 
until all items on the 
prescription list are 
finished.  
I then put the medicine 
mixture in a machine. I 
set the amount per 
sachet (e.g. 5mg), then 
the machine will 
produce many sachets 
of the mixed herbs. 
 
The medicine intake 
method, time and 
dosage/amount are 
written on the patient’s 
prescription note, I just 
print a copy and give it 
to the patient.  
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DISP2 What tools and/or 
application do you use in 
assisting dispensing? 
No tools or technology is 
used other than the scale 
to measure medicine 
amount. 
 
There is no 
assistance/function in 
Medipert for dispensing. 
Dispensing is done in the 
traditional way. 
Use a scale to 
weight the 
medicine amount 
Use a scale to weight 
the medicine amount 
Use a scale to weight 
the medicine amount 
Use a scale to weight 
the medicine amount 
The dispensing 
machine was 
purchased together 
with the computer 
application HerbMiner 
from overseas. It is a 
very good machine, as 
it links to the patient 
file, doctors and/or 
dispenser can see the 
prescription straight 
after the consultation 
on the monitor. The 
machine has a scale 
which I use to weight 
the medicine. 
Another good thing 
about this machine is 
that it can track and 
give reminder/alerts of   
medicine items on the 
prescription note. 
Dispensing is 
unfinished until all 
medicine items are put 
together with the 
correct/prescribed 
amount. 
DIPS3 Do you follow/have any 
standards or restrictions? 
No NO No No No No 
 
MED1 What types of Chinese 
medicine you store and 
prescribe to your 
patients? 
I store and prescribe dry 
herbal Chinese medicine, 
manufactured pure 
Chinese herbal medicine 
(with no western 
medicine elements) pills, 
tablets and syrup. 
 
Acupuncture needles 
used in the clinic has 4 – 
5 different sizes, and the 
All herbal medicine 
I use in the clinic 
are in granular 
format. 
 
Different size of 
acupuncture 
needles: 
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
I store and prescribe 
dry herbal Chinese 
medicine, 
manufactured pure 
Chinese herbal 
medicine (with no 
western medicine 
elements) pills, 
tablets and syrup. 
 
I use different size of 
acupuncture needles: 
I store and prescribe 
dry herbal Chinese 
medicine. Only few 
manufactured pure 
Chinese herbal 
medicine (with no 
western medicine 
elements) pills, tablets 
and syrup. 
 
Use different size of 
acupuncture needles: 
I store and prescribe 
dry herbal Chinese 
medicine only. 
 
I use different size of 
acupuncture needles: 
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
and 5.0 decimetre. 
All herbal medicine I 
use in the clinic are in 
granular format. 
 
Different size of 
acupuncture needles: 
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
and 5.0 decimetre. 
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difference is in the length 
of the needles:  
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
and 5.0 decimetre. 
Longer needles are used 
on thick/fat muscles, for 
example, I use the 1.5 
decimetre for the back 
area, use longer needle 
for legs and buttocks. 
and 5.0 decimetre. 
Longer needles are 
used on thick/fat 
muscles such as 
buttocks. 
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
and 5.0 decimetre. 
Longer needles are 
used on thick/fat 
muscles. 
0.5 decimetre, 
1.0 decimetre,  
1.5 decimetre,  
3.0 decimetre,  
and 5.0 decimetre. 
Longer needles are 
used on thick/fat 
muscles. 
Longer needles are 
used on thick/fat 
muscles. 
Longer needles are 
used on thick/fat 
muscles. 
MED2 Do you follow/have any 
standards or restrictions? 
All medicine stored in 
the clinic are CMBA 
approved safe-to-use 
medicines. 
 
The clinic does not store 
and prescribe any 
medicine that is 
classified as dangerous. 
All medicine stored 
in the clinic are 
CMBA approved 
safe-to-use 
medicines. 
 
I do not store and 
prescribe any 
medicine that is 
classified as 
dangerous. 
All medicine stored 
in the clinic are 
CMBA approved 
safe-to-use 
medicines. 
 
The clinic does not 
store and prescribe 
any medicine that is 
classified as 
dangerous. 
All medicine stored in 
the clinic are CMBA 
approved safe-to-use 
medicines. 
 
I do not store and 
prescribe any medicine 
that is classified as 
dangerous. 
All medicine stored 
in the clinic are 
CMBA approved 
safe-to-use 
medicines. 
 
I do not store and 
prescribe any 
medicine that is 
classified as 
dangerous. 
All medicine stored in 
the clinic are CMBA 
approved safe-to-use 
medicines. 
 
The clinic does not 
store and prescribe any 
medicine that is 
classified as 
dangerous. 
MED3 How the medicine is 
stored? 
Herbal medicines are 
categorised by its 
function and effect. 
  
All medicine is 
individually placed in 
ice-cream sized boxes, 
then these boxes are 
placed in medicine 
cabinet draws (4 boxes 
each draw). 
Similar and/or close 
related categories are 
stored together or in 
near-by draws. 
Each draw is labelled 
with the medicine names. 
 
All herbal 
medicines are in in 
granular format and 
come in standard 
sized bottles with 
name labels. 
 
All medicines 
(including 
acupuncture 
needles) are placed 
on the medicine 
cabinet shelf. 
Herbal medicines are 
categorised by its 
name order. Then are 
placed in medicine 
cabinet draws. 
 
Each draw contains 2 
– 4 medicines 
and is labelled with 
the medicine names. 
 
Acupuncture needles 
are stored on the 
medicine cabinet 
shelf. 
All herbal medicines 
are categorised by its 
name order. They are 
placed in medicine 
cabinet shelf at the 
back of the clinic. 
 
Acupuncture needles 
are stored on the 
medicine cabinet shelf. 
Herbal medicines are 
categorised by its 
function and effect. 
They are placed in 
medicine cabinet 
shelf in the spare 
room of the clinic. 
Similar and/or close 
related categories are 
stored together or in 
near-by draws. 
 
Acupuncture needles 
are stored on the 
medicine cabinet 
shelf. 
All herbal medicines 
are in in granular 
format and come in 
standard sized bottles 
with name labels. 
 
All medicines 
(including acupuncture 
needles) are placed on 
the medicine cabinet 
shelf. 
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Acupuncture needles are 
stored on the medicine 
cabinet shelf. 
MED4 How do you search/fetch 
the medicine when 
dispensing? 
I know by heart where 
each medicine is stored. 
If I forget (occasionally), 
I search the medicine by 
its name/PinYin on the 
cabinet label. 
All medicine 
bottles are placed 
on the medicine 
cabinet shelf in 
name/PinYin 
alphabetical order.  
I search/fetch the 
medicine by 
following this 
order.  
I follow the medicine 
name order. 
I follow the medicine 
name order. 
I search the medicine 
by its name on the 
cabinet label. 
All medicine bottles 
are placed on the 
medicine cabinet shelf 
in name/PinYin 
alphabetical order.  
I search/fetch the 
medicine by following 
this order.  
MED5 When do you know that 
you need to order the 
medicine? Do you follow 
a procedure? 
When I see the amount is 
close to finish, I write 
down the medicine 
names on paper, then call 
the supplier to make an 
order. 
 
Each order contains 
many medicine and 
ordering happens every 
two weeks. 
When I see the 
amount is close to 
finish, I write down 
the medicine names 
on paper, then call 
the supplier to 
make an order. 
 
I place an order 
every second week 
and one order 
contains many 
medicines. 
When the amount is 
close to finish, I 
write down the 
medicine names on 
paper, call the 
supplier to make an 
order. 
 
Each order contains 
many medicines. I 
order in every two or 
three weeks. 
When the amount is 
close to finish, I write 
down the medicine 
names on paper, call 
the supplier to make an 
order. 
 
Each order contains 
many medicines. I 
order in every two or 
three weeks. 
When the amount is 
close to finish, I write 
down the medicine 
names on paper, call 
the supplier to make 
an order. 
 
Each order contains 
many medicines. I 
order in every two or 
three weeks. 
When I see the amount 
is close to finish, I 
write down the 
medicine names on 
paper, then call the 
supplier to make an 
order. 
 
Every second or third 
week I place an order 
which contains many 
medicines. 
 
Table 4.8. CM dispensing (DISP1 – DISP3) and medicine (MED1 – MED5) investigation on case clinics 1 to 6 (C1 – C6).
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It is good to understand and have confirmed that all the case clinics complied with the 
CMBA regulations and guidelines (highlighted in grey in Table 4.8 code MED2) for the “safe 
practice of Chinese herbal medicine” (see Table 2.3). 
From the investigation above (Table 4.8), each clinic catered for different prescription 
medicines that were prescribed in different forms (dry herbs, pills, tablets, granular) and used 
different sizes of acupuncture needle at different body locations. Each clinic followed a method 
to store and retrieve the medicines. All medicine item ordering, and reordering was recorded 
on paper and each order contained multiple medicines. All the case clinics undertook 
reordering every two to three weeks. 
4.3.6 Computer System 
Queries regarding IS/IT systems were designed to elucidate the details of the participants’ 
opinions on utilising IS/IT systems and/or applications in the case clinics. The results have 
shown that three out of the six clinics were using a commercial computing system/application 
at the time of this study (highlighted in Table 4.9 code IS/IT 1 – 5). This indicates that the idea 
of utilising IS/IT in a clinical operation and the use of an information management system had 
been considered and already adopted by some clinics. Clinic C4 expressed this well as, “I like 
the idea of using a computing system”. On the other hand, while Clinic C3 was still deciding, 
Clinic C5 wanted to, “follow the traditional way manually and on paper”. This signals that 
there is some resistance to these concepts. The keyword “traditional” suggests that preservation 
of the traditional way of the CM practice is very important to some practitioners, a point that 
must be considered. 
While the idea of IS/IT utilisation in CM clinics is well understood, there were a lot of 
opinions for the pros and cons at the practical level. Commonly agreed advantages were: 
• Safety of the information. “Clinic information is stored at a safe place electronically. 
I do not need to worry about losing paper patient file”, was the response from Clinic 
C2. 
• Utilisation of modern technology and equipment, and faster information 
management. Clinic C6 commented that, “Retrieving and analysing clinic and 
patient information is much faster and easier”, and Clinic C1 stated, “Searching 
existing patient information is relatively faster than going through the paper folders”.  
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• Easier auditing. Clinics C1, C2 and C6 stated that it is, “Easier to provide 
information for other health providers and auditing”.  
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Queries 
C1 C2 C3 C4 C5 C6 
Code Question 
IS/IT1 What is your 
view/opinion on using 
a clinical computer 
system/application in 
your clinic? 
I have purchased a 
computer software 
application – 
Medipert. 
 
I am using a computer 
software application – 
Smart TCM. 
 
 
I am not sure. I am 
happy without it.  
I like the idea of using a 
computing system, but I 
have not found a good 
one and they are quite 
expensive. 
No, I do not need one. I have purchased a 
computer system – 
HerbMiner. 
 
 
IS/IT2 Explain and give 
reasons of your 
view/opinion of the 
previous question. 
I want to use a 
computer system, but 
the ones in the market 
are not really good 
and give what I want. 
I want to use a 
computer system, but 
this one I am using is 
not the best. It needs 
many improvements. 
Many computing 
systems are not really 
good and give lots of 
troubles. 
Expensive and poor 
quality. 
Happy to follow the 
traditional way 
manually and on 
paper. 
I am very happy with 
this system, only that it 
is quite expensive. 
IS/IT3 IF you use a computer 
system/application, 
which one is it? 
Medipert Smart TCM Nil Use Microsoft Excel to 
record patient number. 
Nil HerbMiner 
IS/IT4 If you use a computer 
system/application, 
what are the pros, 
cons and concerns of 
this 
system/application? 
Pros: 
Searching existing 
patient information is 
relatively faster than 
going through the 
paper folders. 
 
Clinic and patient 
information are stored 
at a safe place and can 
be kept for longer. 
 
Easier to provide 
information for other 
health providers and 
auditing. 
 
Cons: 
It is not flexible: 
The system is stored 
on the ONE clinic 
computer which can 
we take terms to use 
by the administrator 
or doctors. Would be 
good if it can be 
accessed by multiple 
devices and have 
Pros: 
Clinic information are 
stored at a safe place 
electronically. I do 
not need to worry 
about losing paper 
patient file. 
 
Information can be 
kept for much longer 
period of time. 
 
Retrieving and 
analysing clinic and 
patient information is 
much faster and 
easier. 
 
Easier to provide 
information for other 
health providers and 
auditing. 
 
It is good to integrate 
technology in clinic 
practice as we are 
living in a technology 
rich era. 
No comment. I think it is good to 
incorporate good and 
inexpensive computer 
system which can really 
help the clinic 
operations. It is easier to 
provide information for 
other health providers 
and auditing if a good 
computer system is 
installed at clinic. 
However, most 
applications I have seen 
are too expensive and 
not suitable for Chinese 
medicine practice. For 
example, not fast 
enough, you have to go 
though many functions, 
screens and clicks to 
perform some tasks. 
This is not practical 
when you are very busy. 
 
Another concern is 
related to flexibility, it 
will be a good idea to 
have the patients 
No comment. Pros: 
The HerbMiner system 
I use is very good. It 
allows multiple logins 
at the same time. 
Clinic and patient 
information are 
updated straight away 
and can be accessed at 
multiple locations (at 
consultation, 
dispensing and 
reception desk/rooms). 
 
Retrieving and 
analysing clinic and 
patient information is 
much faster and easier. 
 
Clinic and patient 
information are stored 
at a safe place and can 
be kept for longer. 
 
I believe it is the best 
system I have seen, it 
is modern. It has 
functions and features 
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different staff login at 
the same time. 
 
For new patients, it 
will be a good idea to 
have them enter their 
details via a tablet or 
mobile device while 
they are waiting. 
 
It is too slow: 
When I am busy with 
many patients, 
entering information 
via the computer 
system is too slow. As 
I have to go through 
many screens and 
click many 
buttons/links, plus my 
typing is slow too. 
Hence, for me, it is 
quicker just writing it 
out on a paper, then 
my administrator will 
enter the information 
into the system later. 
Or sometimes I 
update this when I am 
not busy. 
 
Not enough options: 
Some patients cannot 
write English, so it 
would be good to 
allow patients write in 
Chinese (with many 
methods – character 
stroke writing, PinYin 
entry, etc.). 
The system should 
have options on 
language choices for 
 
Cons: 
Not Flexible: 
Only ONE clinic 
computer has the 
application installed, 
so we have to share it. 
Would be good if it 
can be accessed by 
multiple devices and 
have different staff 
login at the same 
time. 
 
For new patients, it 
will be a good idea to 
have them enter their 
details via a tablet or 
mobile device while 
they are waiting. 
 
Reputation: 
I think it can be seen 
as impolite by 
focusing on the 
computer screen and 
not looking at the 
patient while 
diagnosing. This can 
affect my reputation. 
 
Too slow: 
This is the case when 
I am busy, so I feel 
annoyed that I have to 
go through many 
screens and click 
many buttons/links 
for some tasks. I then 
choose to write on 
paper first, then 
update it in the 
system. 
entering their details via 
a tablet or mobile 
device while they are 
waiting. 
 
There should be 
language choices for 
patients and doctors. 
 
which support all my 
daily clinical 
operations. 
 
Easier to provide 
information for other 
health providers and 
auditing. 
 
Cons: 
More flexibility: 
For new patients, it 
will be a good idea to 
have them enter their 
details via a tablet or 
mobile device while 
they are waiting. 
 
Allow language 
choices for patients 
and doctors. 
 
It is not cheap.  
I have spent a lot of 
money in this 
investment, with 
additional 
computer/equipment. 
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some doctor whose 
first language is not 
Chinese. 
 
No time and not 
trained: 
Most of us do not 
know how to use the 
system properly and it 
takes too much time 
to learn it. 
 
It is not cheap. This 
extends to 
investments in 
purchasing additional 
computer/equipment. 
 
Not enough options: 
Allow patients to 
write in Chinese (with 
many methods – 
character stroke 
writing, PinYin entry, 
etc.). 
 
IS/IT5 What are your 
suggestions and 
preferences towards 
the utilisation of a 
clinical computer 
system/application? 
Must be flexible. 
Must be fast and easy 
to use for both 
patients and doctors. 
Provide training and 
must be easy to learn.  
Reasonable price. 
Must be flexible. 
Need to be fast and 
easy to use for both 
patients and doctors. 
Training is required 
and should be very 
easy to learn.  
Reasonable price. 
No comment. Must be flexible. 
Should be fast and easy 
to use. 
Easy to learn.  
Reasonable price. 
No comment. Good/cheaper price. 
Must be flexible. 
Must be fast and easy 
to use for both patients 
and doctors. 
Need training and 
should be easy to 
learn. 
 
Table 4.9. Investigation on case clinics 1 to 6 (C1 – C6) in the category of computer system (IS/IT1 – IS/IT5).
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Feedback gathered from the case clinics regarding disadvantages, improvements and 
suggestions of utilising a clinical management system (highlighted in grey in Table 4.9 code 
IS/IT 4 and 5) could be summarised as: 
• Flexibility. Most of the CM clinics had limited or no computers, therefore, staff must, 
“share it”. This was the case for Clinics C1 and C2, which represents half of those 
clinics that had a computer. This made it harder for staff wanting to use the computer. 
Additionally, device flexibility was a major concern for most of the clinics. Clinics 
C1, C2, C4 and C6 had mentioned that, “it will be a good idea to have the patients 
entering their details via a tablet or mobile device while they are waiting”. 
• Speed and complicated function/settings. Speed was a suggestion from most case 
clinics (Clinics 1, 2, 4 and 6). Indeed, these clinics indicated it can be quite 
frustrating when waiting for a result or response at busy times. Functional 
complications were another concern, where Clinics C1, C2 and C4 all reported that 
they, “have to go through many screens and click many buttons/links for some 
tasks”, which was ineffective, especially when they were busy. This is the main 
reason where the case clinicians rejected the use of a computer system and chose to, 
“write on paper first, then update it in the system at a later time”. This is clearly a 
less efficient process, as it means that the clinicians had to do the same task twice: 
once on paper and again into the computer. 
• Not enough options. This also included the option of choosing languages. Clinics 
C1, C2, C4 and C6 responded with, “Allow language choices for patients and 
doctors … to write in Chinese (with many methods – character stroke writing, PinYin 
entry)”. 
• Multiple users and login access. It was very important to most clinics that different 
user login and access to the system and clinical information should be provided. 
Clinic C6 mentioned that, “multiple logins at the same time. Clinic and patient 
information are updated straight away and can be accessed at multiple locations (at 
consultation, dispensing and reception desk/rooms)”. 
• Training and user friendliness. Three out of the six case clinics mentioned that 
training is essential, such as Clinics C1, C2 and C6 stating they, “do not know how 
to use the system properly and it takes too much time to learn it”. 
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• Price of computer systems. Most clinics felt that that computer system applications 
currently on the market were too expensive. 
The opinions of each category and/or themes in this section were valuable information for 
this research, providing insights into: 1) CM’s unique philosophy, diagnosis and treatment 
methods; 2) differences in medicine prescription and dispensing; and, 3) distinct and individual 
requirements towards a clinical management system. These findings are discussed further in 
Chapter 6. 
 
4.4 Summary 
This chapter focused on the interview questions and techniques and presented information 
obtained from interviews carried out in the research case clinics. The study was categorised 
and divided into different themes with designated codes, which were designed for better 
research data management and analysis. In order to obtain participant perspectives, a range of 
questions were put to the case clinics with respect to each theme. Participants’ opinions and 
answers to these questions were gathered and analysed. As a result, suggestions and findings 
from these analyses were summarised. The investigations and findings in this Chapter serve as 
supporting material and evaluation to the research question and discussion in Chapter 6. 
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Chapter 5: Patient Management System 
Managing hospital and clinical information in the 21st century has moved away from using 
paper-based systems by incorporating IS/IT (or Health Informatics) applications (Lin et al., 
2015; Wickramasinghe & Schaffer, 2010). The literature review (Chapter 2) has provided 
substantial evidence that IS/IT developments and solutions can facilitate superior healthcare 
delivery (Belkin, 2009; Wickramasinghe & Schaffer, 2010). Many system applications, 
solutions and research projects have been developed and bring great benefits to the healthcare 
sector (Buntin et al., 2011; Groves et al., 2016; Wager et al., 2017). Some examples of these 
are EPRS, telemedicine, telepathology, CDS, CKM and MDM (Belkin, 2009; COCIR, 2012; 
Lin et al., 2015; Mitamura, 2010; Wager et al., 2017). It is anticipated that utilising IS/IT (or 
Health Informatics) in CM can support superior CM practice (Lin et al., 2014b; Lin et al., 
2015; Lukman et al., 2007).  
To answer the research question ‘how IS/IT can be used to support the delivery of Chinese 
medicine?’, this current research project has proposed two suggestions. The first suggestion is 
a synthesis which extends Churchman’s Inquiring System to the CM IS/IT development 
domain. This is explained comprehensively in Chapter 6 – Discussion. The second suggestion 
is creating an IS/IT prototype – PMS, as a practical initiation, explained in detail hereafter. 
The organisation of this Chapter is as follows:  
• Section one describes the reasons behind the decision to create the PMS. Therefore, 
it addresses ‘why’ a PMS should be built.  
• Section two addresses the explanation and justification for decisions made on 
developing tools and applications that were used in building the prototype.  
• Section three illustrates the PMS’s design, analysis, models and processes. In these 
activities, many design techniques and methods were used and are demonstrated 
using diagrams, charts and maps.  
• Section four covers the PMS testing and modification at all individual modules and 
as a whole.  
• Section five explains the PMS evaluation cycle following the Design Science 
research method and artefact development process cycle (Wieringa, 2014). The 
completed PMS prototype was evaluated, with selected feedback, suggestions and 
modifications implemented and the PMS updated. In doing so, the building of the 
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prototype was finalised with a repeating cycle and an ultimate product was produced 
at the end of the final cycle.  
• Finally, this Chapter concludes with a summary of the PMS development. 
5.1 Reasons of Building the PMS 
The advantages and examples of IS/IT applications mentioned above and in the literature 
review (Chapter 2) encourage researchers to describe development solutions within this 
research domain. In this research project, the focus is on using IS/IT tools and/or technology 
to support the delivery of CM practice at CM clinics. Hence, it is reasonable that an IS/IT 
application is developed to address the research question. Given that clinical information 
management is essential and crucial to all healthcare workers (Buntin et al., 2011; Sharma et 
al., 2016; Wager et al., 2017), many system solutions and applications have already been 
developed and used in WM hospitals and clinics worldwide (Belkin, 2009; Buntin et al., 2011; 
COCIR, 2012). The literature review (Section 2.1.1 – IS/IT Involvements in WM Clinics and 
Hospitals) has identified and listed some most commonly used clinical systems. While it was 
unrealistic in the current framework to create a fully-fledged prototype and hoping to provide 
a solution and resolve all areas of clinical information management and processing, WM clinics 
and hospitals utilise EPRS/EHR, CKM, CDS (or CDSS) systems (Bates, 2000; Buntin et al., 
2011; COCIR, 2012; Varghese et al., 2016). Based on the above, the researcher in this study 
built a PMS for the CM clinics. The following sub-sections expand on this in greater detail. 
5.1.1 EPRS/EHR, CKM, CDS 
EPRS/EHR implementations have received generally positive acceptance in WM practices 
(Buntin et al., 2011; Roumia & Steinhubl, 2014), as they offer some clear advantages - as 
summarised below: 
• Improved documentation quality. Reported by Nguyen et al. (2014), information 
availability, completeness, accuracy, timely, up-to-date and easier access are all 
improved with EPRS/EHR implementation. Other researchers (Alharthi et al., 2014; 
Roumia & Steinhubl, 2014) have reported satisfaction from various healthcare workers 
using these systems, such as doctors and nurses. A survey study in a Saudi Arabia 
government hospital with 220 physicians over a three month period revealed that more 
than 60% of physicians were satisfied with information accuracy and relevancy 
(Alharthi et al., 2014).  
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• Increased administration efficiency and reduced hospital/clinic costs. This is a domino 
effect improvement from the above. Document automation, and timely and better access 
to quality data increased productivity, therefore reducing hospital and clinical costs by 
effective and efficient administration tasks and billing (Nguyen et al., 2014). As such, 
in 2009 the US Health Information Technology for Economic and Clinical Health 
(HITECH) Act gave $18 billion to healthcare practitioners for using certified 
EPRS/EHR technology (US, 2009). Furthermore, the percentage of office-based doctors 
in the US who used an EPRS/EHR increased from 34.8% in 2007 to 71.8% in 2012 
(Hsiao et al., 2014). In Australia, HealthConnect2, a Personally Controlled Electronic 
Health Record program that commenced in 2004, was estimated to save AUD $300 
million per year by reducing errors and duplication of effort (DoHA, 2009; Gunter & 
Terry, 2005). 
• Reduced error and risk. Many clinicians agree that EPRS/EHR can assist in reducing 
medical errors, improve following-up test results and communication and coordination 
between care workers (Bates, 2000; King et al., 2014; Nguyen et al., 2014; Roumia & 
Steinhubl, 2014). It was further reported that EPRS/EHR can “successfully identify 
younger patients at increased risk for developing diabetes or hypertension, and therefore 
eventually at higher risk of developing cardiac disease”, as well as “passive 
identification of patients at risk for atherosclerotic disease” (Roumia & Steinhubl (2014, 
p.452). Other research has also reported that the automated alert system function 
eliminates potential medical errors (Mitamura, 2010; Wager et al., 2017; Winter et al., 
2010). 
Understanding these improvements is important to this research, as suggested by many 
reports that EPRS/EHR implementations are widespread and used in many hospitals globally 
(Alharthi et al., 2014; King et al., 2014; Nguyen et al., 2014). Jha et al. (2008) reported that 
like the UK, nearly 90% of GPs in Australia and New Zealand use EPRS/EHR (Jha et al., 
2008). Therefore, it is more important than ever that patient medical information (including 
CM physician’s diagnosis and treatment plans) is updated at all times and made available for 
all healthcare workers and providers. This in return aids superior healthcare with the above-
mentioned advantages. This understanding is also supported by the CMBA (2016, p.1) that 
stated in its Guidelines of Patient Health Record, that CM practitioners must “create and 
                                                          
2A system extract summary records from locally-collected patient data which is then aggregated to create a centralized HealthConnect 
record that may then be shared among participating and authorized providers. 
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maintain health records that are in the best interests of patients and that contribute to the safety 
and continuity of care”.  
Patient health records are expected to be accurate, legible and clear, and contain sufficient 
detail so another practitioner could take over the care of the patient if necessary. Moreover, the 
CMBA (2016, p.1) guidelines also stated that patient records must be kept in accordance with 
the requirements of Australian laws relating to health records information management. 
Therefore, CM patient records must support the HealthConnect, Personally Controlled 
Electronic Health Record requirements, if required (CMBA, 2016b). 
Besides EPRS/EHR, other clinical management systems such as CKM and CDS are also 
utilised in WM hospital and/or clinics (Berner & La Lande, 2016; Büchner et al., 2016; Lin et 
al., 2015; Varghese et al., 2016; Wager et al., 2017). This is because clinical CDS or CDSS, 
with compiled comprehensive medical knowledge, can provide assistance to allow various 
decision making. These include, for example: 
• Alerting medical workers and patients of potential danger. Kuperman et al. (2013) and 
Haug et al. (2007) reported that an alert application, used at the Intermountain 
Healthcare Salt Lake City US, monitored the International Normalized Ratio (INR) of 
patients’ anticoagulation drug intake. This application sent alerts to the clinical nurses’ 
and physicians’ pagers when a dangerous INR level was reached for a patient, thereby 
allowing an immediate response and medical intervention to take place (Haug et al., 
2007); (Kuperman et al., 2013). The alert application proved very reliable and the clinic 
has being utilising this application since 2003 (Haug et al., 2007). Furthermore, the 
hospital replaced the paper-based system with EPRS/EHR, resulting in an integrated, 
synchronised system operation with the latest patients’ INR results captured in the 
clinical laboratory (Haug et al., 2007). In general terms, findings have shown CDS can 
improve the quality of patient care (Berner & La Lande, 2016; Buntin et al., 2011; 
COCIR, 2012; Kuperman et al., 2013; Varghese et al., 2016). 
• Assisting diagnostic decisions (Berner & La Lande, 2016). Using existing sets of raw 
clinical data, a CDS can standardise various diagnostic categorisations that impact on 
discrete therapeutic decisions and/or attempt to simulate the more extensive and flexible 
diagnostic behaviour of physicians (Berner & La Lande, 2016; Kuperman et al., 2013). 
Haug et al. (2007) reported that in 4,679 patients discharged from the hospital within 
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the period of two months, a computerised surveillance of nosocomial infections 3 , 
identified 182 patients compared with 145 patients identified using the traditional 
method. Many other examples have lent credence to the concept that some CDS can 
provide clear and measurable effects to improve healthcare (Berner & La Lande, 2016; 
Kuperman et al., 2013; Varghese et al., 2016).  
Computerised decision making is largely dependent on a good CKM system (Berner & La 
Lande, 2016). It is extremely important that high quality patient medical information is 
provided and managed so that the right decision can be made and/or suggested by the CDS 
(Berner & La Lande, 2016; de Lusignan & Robinson, 2007; Wickramasinghe, 2010).  The 
primary goal of healthcare knowledge management is “to provide the decision maker with 
appropriate tools, technologies, strategies and processes to turn data and information into 
valuable knowledge assets” (Wickramasinghe (2010, p.21). Berner & La Lande (2016) 
further suggested in their guidelines of selecting a CDS, that choosing the right knowledge-
based system is the very first important step. Typical examples of CKM are databases, 
repositories, MDM and expert systems (COCIR, 2012; Wickramasinghe, 2010; Wyatt, 
2001). These examples are described in more detail in Section 2.1.1 (IS/IT Involvements in 
WM Clinics and Hospitals) and summarised in Table 2.7. 
Based on the above analysis, the PMS prototype in this research was built with similar 
functions and/or features including: 
• Managing patient information electronically. 
• Providing and/or including a function and/or feature of CKM and/or CDS to support the 
CM clinic physicians. 
5.1.2 Recommendations 
In additional to those aspects mentioned above, the following aspects were also analysed. 
Section 2.2.4 (CM IS/IT Development and Problems) discussed that current CM IS/IT 
solutions and applications require the support and confirmation of a more suitable synthesis 
(Chan et al., 2015; Lin et al., 2015; Yang et al., 2009). To address this requirement, this 
research has proposed a synthesis which is an extension of Churchman’s Inquiring System. 
Building the PMS prototype has been considered as the extension of the proposed synthesis, 
                                                          
3 Also known as a ‘hospital-acquired infection’ , that is not present or incubating when the patient is admitted to hospital or other health care 
facility (Garner et al., 1988). 
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an addition and experiment to help address the research question. In this regard, it is anticipated 
that the PMS is pertinent to:  
1) Assist WHO’s goal of an integrated Healthcare practice (WHO, 2013); and 
2) Contribute to future CM IS/IT developments.  
Furthermore, previous findings also revealed that current system applications have several 
limitations, such as an incomprehensive dataset (Lin et al., 2015; Yang et al., 2009) and not 
being mindful of CM clinical practice requirements in Western countries (Lin et al., 2015; 
Lukman et al., 2007). It is recommended that CM IS/IT developments should not simply adopt 
a clone solution approach that is originally created for WM practice(s) (Chan et al., 2015; Lin 
et al., 2015; Lukman et al., 2007). 
5.1.2.1 Suggestions from Case Clinics  
Interviews conducted in the case clinics reveal that most clinicians and CM physicians 
welcome the idea of a computerised clinic management system which can give assistance to 
electronic patient records, clinic administration, diagnosis, prescription and treatments (see 
Section 4.3 Thematic Analysis and Findings). Some clinics have implemented commercial 
applications, namely Smart TCM, Medipert and HerbMiner. However, these software systems 
have serious limitations such as being inflexible, not user friendly with complications, too slow 
and suffering from lack of training. These drawbacks are summarised in Section 4.3.6 
Computer System. As a result, clinics are still recording patient records on paper, then entering 
the same information (on paper) into the system. This repetition can lead to possible fatal errors 
(e.g. typographical errors, wrong information due to poor handwriting) and additional 
complications since sometimes patient information transferred from paper to the system was 
not performed by the physician, but the clinic administrator. 
One of the reasons why the case clinics are still capturing patients’ information on paper is 
that the clinics are very busy; the computerised system mentioned above is too slow, time 
consuming and device inflexible (see Section 4.3.6 Computer System). Hence, an online real-
time system is recommended. To assist with the design, analysis and development of this 
system, the researcher/developer needed to understand the current clinical operations and 
behaviours of staff within a CM clinic. Using UML modelling concepts and techniques, the 
activity diagram in Figure 5.1 illustrates the current situation within the case clinics regarding 
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patient information management. To assist the reader, Table 5.1 provides the symbols that are 
used in all activity diagrams depicted in this Chapter. 
Symbols Description 
 Solid circle represents the start. 
 Bull’s eye indicates the endpoint. 
 Solid line with a solid arrowhead is a symbol for a transition. 
 Round-corner rectangle represents an activity. 
 A diamond indicates a selection or decision. 
 Solid bold lines show the separate transitions/activities into concurrent paths (first 
solid bold line indicates the beginning of the split; the second solid bold line 
signifies the merge). 
 Transition occurring from an activity is presented by a broken line with solid 
arrowhead. 
 A broken line with empty arrowhead represents transitions outside of activities. 
 An empty small diamond with links indicates instances of the same object. 
 A rectangle with a curved bottom represents a document. 
 A stack of curved-bottom rectangles indicates a collection of documents and forms 
in a folder (e.g., a patient’s file which contains all forms, diagnoses and treatment 
plans). 
 A sharp corner rectangle indicates hardware, such as electronic devices. 
 A rectangle with left top round corner and snipped right top corner represents a web 
page. 
 A sharp-cornered rectangle with two mini sharp corner rectangles at left indicates a 
server.  
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 A sharp corner rectangle with two separation lines represents a database table/ 
entity. The Table name is written in the top third, table columns/attribute names are 
listed in the middle third and the activities/functions are listed in the bottom third. 
 A cylinder represents a database.  
 
Table 5.1: Symbols used in the activity diagrams (IBM, 2004). 
 
 
Figure 5.1: Activity diagram of existing manual-driven patient management system in CM case 
clinics. 
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Figure 5.1 demonstrates the core activities/processes that occur in the case clinics and which 
have been identified in the literature review in Section 2.2.3 CM Clinic Setting and Processes 
in Australia. Upon arrival, a registration (process 1.0 Register in Figure 2.3) of patients’ 
personal information (new and update) and/or medical history were written (filled in) on patient 
forms and put into the patients’ files/folder. These files were then used in activities of Diagnose 
(process 2.0 Consultation and Diagnosis in Figure 2.3) and Prescribe & treatment (process 3.0 
Treatments in Figure 2.3). Diagnosis notes, prescriptions and treatment plans were kept into 
the patient’s file. Under Diagnose, a few more sub-activities were simultaneously recorded, 
namely Inquiring, Observation and Palpation. Here the Observation activity includes 
inspection, auscultation and olfaction (indicated in Figure 2.3), and Tongue diagnosis is a 
subset observation activity. In the current manual system, all documentations, forms and files 
are written on paper and stored in paper folders, which obstruct the realisation of a 
computerised system (e.g., EHR, CKM, CDS) which has the potential advantages (discussed 
in the previous sections) of assisting in achieving a superior CM practice. 
In summary, both the literature review and the collected data and its analysis have indicated 
that a computer-based patient management system is desirable. Some case clinics are using one 
but are not satisfied with it due to device inflexibility, operation complications and more (see 
Section 4.3 Thematic Analysis and Findings). Feedback and recommendations from these CM 
clinics suggested that a more suitable IS/IT system should be developed. 
5.2 PMS Development Tools 
There are a number of essential factors which must be considered when selecting the right 
tools and application for the building of the PMS. These essential factors are outlined below. 
5.2.1 Key PMS Requirements 
Different countries follow different standards when implementing EPRS/EHR. The HL7 
(Health Level Seven) standard is from one of the American National Standards Institute 
Accredited Standards Developing Organisations that provides standards for the exchange, 
management and integration of data that supports clinical patient care and the management, 
delivery and evaluation of healthcare services (Begoyan, 2007; Eichelberg et al., 2005; Kalra, 
2006). The HL7 Clinical Document Architecture version 2 Standards (aimed at transmitting 
clinical and necessary demographic/administrative information from source clinical 
information systems (e.g., in GP practices or hospitals) to a Shared EPRS/EHR system) are 
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internationally recognised and adopted in the USA, some European and Asian countries and 
Australia (Begoyan, 2007). Guided by the standard, key EPRS/EHR functions are summarised 
in Table 5.2. Furthermore, some of these key functions are considered for implementation into 
the PMS prototype, which is explained in detail subsequently. 
Functions/Features Clinic Management 
Systems 
PMS Incorporate Consideration 
Patient registry EPRS/EHR Patient personal information, 
Patient medical history 
Electronic Visit Notes EPRS/EHR Consultation, 
CM syndromes  
Electronic problem list of each 
patient 
EPRS/EHR Diagnosis 
Electronic prescription of each 
patient 
EPRS/EHR Prescription and treatments 
Alert, Warning, reminders EPRS/EHR, CKM and 
CDS 
Restricted medicine alert, 
Patient record manipulation alert/warning 
Electronic medication lists – list 
of medication each patient takes 
EPRS/EHR Prescription and treatments 
Electronic referrals or clinical 
messaging (letter or email) 
EPRS/EHR Electronic referral letter 
Laboratory test results EPRS/EHR, CKM Not considered 
Laboratory order entry EPRS/EHR Not considered 
Radiology test results EPRS/EHR, CKM Not considered 
Radiology order entry EPRS/EHR Not considered 
Table 5.2: Key EPRS/EHR and PMS system functions (Simon et al., 2008; Simon et al., 2009). 
These key EPRS/EHR functions were analysed together with the CMBA Patient Health 
Record Guidelines, in addition to the recommendations (see Section 4.3 Thematic Analysis 
and Findings) gathered from the case clinics. Laboratory and radiology test results and order 
entry features were not included in the designed PMS prototype because end users specifically 
noted that they are not so relevant (see Table 4.5 code DOC_EX4) due in the case of CM 
physicians. However, depending on specific contexts such enhancements and capabilities can 
be included in future extensions of the solution. Table 5.3 depicts the considered functions in 
the PMS context.  
PMS Functions CMBA Guideline Requirements Case Clinic Recommendation 
Patient personal 
information, 
Patient medical 
history 
According to CMBA, the patient health 
record should be recorded in English 
(CMBA, 2016b).  
Patient personal information should contain 
mandatory information including patient’s 
name (family and given), date-of-birth, 
gender, address, postcode, phone 
(home/work/mobile) and guardian details (if 
applicable). 
A patient’s medical history should include 
the   
As per CMBA guideline requirements.  
All case clinics must comply/follow 
the guideline. Some case clinics collect 
further information, such as:  
• tendency to bleed or bruise 
• any of the following conditions: 
heart problems, cancer, asthma, 
diabetes, epilepsy, tuberculosis, 
stroke, skin conditions, HIV status, 
vertigo, thrombotic/circulatory 
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patient’s explanation for seeking treatment, 
presented signs and symptoms, current 
health summary (past health and family 
history), known allergies, adverse drug 
reactions, current medications and cultural 
background (CMBA, 2016b). 
conditions, hepatitis, stress, 
migraines, and surgeries 
• pregnancy status 
Consultation, 
CM syndromes 
Consultation date and time, date of record 
entry, CM syndromes, relevant clinical 
impression, reasoning, interpretation 
(CMBA, 2016b). 
As per CMBA guideline requirements. 
 
Diagnosis Any assessments and/or examinations 
carried out, relevant diagnostic data and 
reports. 
Diagnosis notes (of each four CM diagnosis 
methods). 
CM terminology should be written in 
PinYin4 with optional addition of Chinese 
characters (CMBA, 2016b). 
As per CMBA guideline requirements. 
All clinics follow the same four 
diagnosis methods; however, the 
recording methods are different (see 
Section 4.3.3 Diagnosis). 
Prescription and 
treatments 
Any treatments and/or therapies being used, 
treatment principles and plan, procedure 
conducted, all medicine(s) prescribed 
(include medicine name, strength, quantity, 
dose, instructions of use, number of repeats 
and details of when started and/or stopped) 
(CMBA, 2016b). 
As per CMBA guideline requirements. 
Restricted 
medicine alert, 
Patient record 
manipulation 
alert/warning 
Relevant possible side effects, any unusual 
possible reactions. 
As per CMBA guideline requirements. 
All case clinic prescription/dispensing 
packs (include premade medicines) 
have clear descriptions which cover 
this requirement. 
Electronic referral 
letter (template) 
Any referrals to other healthcare providers or 
health services and relevant communication 
with or about the patient (CMBA, 2016b). 
All case clinics use a letter template 
(hard copy or electronic) for referrals.  
Table 5.3: PMS functions that are consistent with the requirements and recommendations from 
CMBA and case clinics. 
Regarding diagnosis and treatment recording methods, each CM physician utilises a 
different approach/system. Some simply hand write all four diagnosis conclusions in a 
traditional manner. Some use diagrams and drawings, and symbols on diagrams (for example, 
marking acupuncture points on a body picture) to provide a more visualised depiction of the 
patient’s illness(es). Some CM physicians have already replaced the traditional recording 
method by using a commercial computerised application (e.g., Smart TCM, Medipert, and 
HerbMiner), with the noted limitations that have been outlined in Section 2.2.4 (CM IS/IT 
Developments and Problems). 
                                                          
4 PinYin was originally designed as the phonetic symbol of a Chinese character (based on the standard modern Chinese, Mandarin), using 
Latin letters as its syllable notation. Most characters usually have unique PinYin representations with four diacritics denoting tones (Jia & 
Zhao, 2014; Wikipedia, 2017k). 
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The PMS prototype developed as part of the current research project should contemplate 
providing various capabilities to assist in diagnosis and treatment. Therefore, the following 
features were designed into the PMS functions. 
PMS 
Functions 
PMS features relevant to function Feature developed 
and included in the 
final PMS prototype 
Patient personal 
information, 
Patient medical 
history 
• Create patient personal and medical history information 
module. 
• Only an authorised user (patient-self, CM physician, clinical 
administrator) can access this module and information via a 
valid password and access rules (full name and date-of-birth). 
• Record all mandatory patient’s personal and medical history 
information (that are stated by CMBA) to a central clinical 
database. 
• Provide real-time information update and access. Therefore, 
reduce process and waiting time, hence increase efficiency and 
effectivity. 
• This function should be supported by user flexibility (patient 
and/or clinical staff entry) and multi devices (mobile phone, 
tablet, laptop and desktop). This feature gives PMS additional 
efficiency and effectivity, as patient can enter and/or update 
this information via different devices while waiting for a 
consultation at the clinic. 
• Include additional (apart from mandatory) patient personal and 
medical information that is necessary requested by the clinics. 
• Input/entry and update method are keyboard and/or touch 
screen entry. 
All included 
Consultation, 
CM syndromes 
• Create patient consultation module for physicians to enter (via 
keyboard) patients’ consultation notes and CM syndrome 
descriptions. 
• Create access security that is protected by access rules and 
passwords. 
• Only CM physicians can login to patient consultation 
model, and input and update patients’ consultation 
notes and CM syndromes. 
All included 
Diagnosis • Create diagnosis module for CM physicians only via a 
successful login. 
• Diagnosis notes can be recorded via keyboard for each patient 
on different date and/or time. 
• Create tongue graphic diagnosis module supporting 
tongue observation described in Section 2.2.1.2 CM 
Diagnosis. This feature offers PMS another efficiency 
and effectivity. It gives an example and support that 
CM diagnosis is unique and complex, therefore 
multiple methods, representing forms, techniques 
should be used to cater the diversity utilisation. 
All included 
Prescription 
and treatments 
• Create prescription and treatment notes module. 
• Create CM herbs table as the CKM, assisting prescription on 
CM herbs information, confirmation, and online selection. The 
list of CM herbs is provided by CMBA with approval. 
• CM acupuncture graphic module. The idea of this module is to 
provide CM physicians a graphical and interactive tool 
assisting pinpoint exact acupuncture points usage on patients. 
This feature requires more in-depth and time-extension study 
and discovery which is not possible to be included in the 
All included except the 
acupuncture graphic 
module. 
CM contain thousands 
of herbs with various 
arrangements. It is 
desirable to create a 
separate database, 
however, a table in the 
PMS database is 
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current research scope. However, this idea is discussed in 
chapter 6, and it can be implemented in the future studies. 
sufficient in this 
research. 
Restricted 
medicine alert, 
Patient record 
manipulation 
alert/warning 
• Add security control on patient medical record manipulation 
with access control and passwords. 
• Create alert/warning on patient record deletion. 
• Shown by the data analysis in Section 4.3.5 Dispensing and 
Medicine) all case clinics do not prescribe and stock any 
dangerous CM medicine (herbs and/or pre-made medicine) 
classified by CMBA. Hence, medicine alert is not included in 
the PMS prototype. However, this can be added for the future. 
All included except 
medicine alert. 
Electronic 
referral letter 
(template) 
Guided by the data analysis, all case clinics are happy to 
continue using the created template (either a paper or Microsoft 
Word document letter with company’s logo and letter head) for 
the referral. So, this feature is not included in the PMS 
prototype. However, this can be added for other clinics at a 
request. 
Not included 
Other PMS 
functions 
• Create a central clinical database for all PMS functions. 
• Create PMS database administration module for clinical 
data/information management. 
All included 
Table 5.4: List of PMS features considered, along with the status of incorporation in the 
finalised PMS. 
The description of the PMS features above led to further discussion, including consideration 
of how to build this PMS functions and features, and what tools should be used. The ”how” 
part of this consideration is partially answered in Chapter 3 – research methodology, where 
building the PMS was guided by the Design Science framework and processes (Sections 3.2.3 
Design Science and 3.3 Research Design). Further detailed description and answers addressing 
the ”how” aspects are described later in this Chapter, with the ”what” aspects described below.  
5.2.2 PMS Building Tools 
In terms of selecting development tools, a fundamental decision was made for the PMS to 
utilise open-source platforms and applications. This was primarily because open-source 
systems are cost-free, hence help reduce research costs. Secondarily, most open-source 
software are at least as good as the commercial ones, but often better (Pearce, 2013). For 
example, companies like Linux5 , whose software is mostly developed by unpaid volunteers, 
are considered to be superior than commercial enterprises (Pearce, 2013). Linux offers strong 
community support and services with thousands of programmers debugging, refining, 
providing suggestions and ideas. Like Wikipedia, open-source is often considered as more 
reliable and sustainable due to its mass-scale collaboration and participation around the world 
                                                          
5 Linux or Linux Kernel, is a type of free and open-source software operating system which manages the communication between software 
and hardware (Orlando, 2011). 
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(Pearce, 2013). Lastly, Open-source is largely adopted by tertiary education organisations, as 
a result of which, the researcher has been exposed to many of these applications. 
Other considerations of PMS features elaborated in Tables 5.2 and 5.3 indicate the 
following: 
• Online, real-time information update and access functionality suggest that a web 
application is appropriate. 
• Application devices flexibility also indicates that the PMS should be a web application 
which can be developed to suit multiple devices (mobile phone, tablet, laptop and 
desktop). 
• The Database should be created with appropriate support for patients and CM physicians, 
with diagnostic, treatment, CM medicine (herbs) and administrative modules. 
• Appropriate built-in security, access-control and user level authority configurations. 
After much deliberation, the decision was made to use WAMP, a Windows-based web 
development tool which includes an Apache web server, PHP programming language and 
MySQL database. WAMP is very easy to use, to code (in PHP), to create databases (in MySQL) 
and it is available for both 64 and 32 bit Windows operating systems. Moreover, the researcher 
is quite experienced using WAMP web applications. For these reasons, a WampServer 3.1.0 
64 bit (with Apache 2.4.27, PHP 5.6.31, and MySQL 5.7.19) was utilised for this project. 
5.3 The Design of PMS 
To model the PMS system functions and/or activities, the UML activity diagram was used. 
Extracting the core idea from flow charts and state transition graphs, an activity diagram is 
commonly used to model the work flow of business system or the complex behaviour of an 
operation (Dennis et al., 2015). With an emphasis on control flows, event sequences, conditions 
and coordination, an activity diagram is suitable to model web processing, web service 
composition and workflow management systems (Dennis et al., 2015). Based on the analysis 
and illustrations represented in Figure 5.1 (Activity diagram of existing manual-driven patient 
management system in CM case clinics), the proposed computerised system modules were 
further analysed and designed. The design result and content of the modules are explained 
individually below. 
5.3.1 Proposed PMS Design with Computerised Components 
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The PMS prototype is aimed at providing assistance via various system methods, tools and 
techniques for the CM clinics without disturbing the core business processes and activities (see 
Figures 2.3 and 5.1). With this in mind, Figure 5.2 shows the identification of the major 
activities/processes of the manual system, which are to be replaced by the electronic system, 
but preserved. To achieve the design brief of user flexibility, multi devices, real-time and fast 
access of patients’ information, the decision to build a web application was made. A web server 
was installed, and web pages (index.php as the first and home page) were created allowing 
multiple device access (including Desktop or laptop computer, tablet and mobile phones). This 
design process is shown in Figure 5.2 as a dashed line with an empty arrow head. Aggregation 
(part-whole) association between the ‘Devices’ is represented by a line with an open diamond. 
A PMS database containing entities/tables was also designed and created to support the 
warehousing and management of the clinical patients’ information.  
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Figure 5.2: Activity diagram of proposed PMS design with computerised components. 
 
 
147 
 
5.3.2 Patient Personal and Medical Information 
A patient is asked if he/she is a new patient to the clinic, as a new patient must provide 
his/her personal information and medical history to the clinic. In the PMS this can be done 
while the patient is waiting for a consultation through different devices via the clinic’s web 
address. Some information has dual importance and is required by both the clinics and CMBA 
standards, therefore these fields (such as patient names, date-of-birth, gender and more that are 
listed in Table 5.3 – PMS functions collaborate with requirements and recommendations from 
CMBA and case clinics) must be filled before the web page is processed. Here a security check 
is performed at the web page and web server, and if any required fields are not filled, the patient 
is asked to re-enter the missing fields. A new patient is also asked to provide a full medical 
history; this is done by proceeding to the next web page (reason.php) and filling in all the 
additional required fields. The same type of security check is performed on the medical history 
required fields before all the input data are added/written into the PMS database. The patient 
and  patient history tables are then stored in the new patients’ personal and medical history 
database. 
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Figure 5.3: Obtain and manage patient personal and medical history information in PMS. 
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5.3.3 Update Existing Patient Personal Information 
Existing patients’ information is stored and managed by the PMS database. At the times 
when this information must be updated/changed (e.g., change of phone number or address), the 
patient themselves can do this update via devices connecting to the clinic web address. By 
giving the patient’s correct first and last names as well as the date-of-birth (DOB), existing 
patient information can be searched and retrieved from the PMS database. On the details.php 
web page, updated links to each specific patient information entry (e.g., update mobile phone 
number) can be selected, and then new/changed information is updated into the PMS database 
patient table. This process can also be done by the clinical CM  physician and administrator on 
behalf of the patient, so this feature provides additional efficiency and flexibility for the system. 
 
Figure 5.4: Update and storing existing patient’s personal information in the PMS database. 
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5.3.4 Diagnose 
In the PMS, diagnosing the patients’ disorder is performed by the CM physicians. Therefore, 
this process/activity should be restricted to CM physicians only, hence, an authorisation 
process must be implemented. Figure 5.5 shows that at the login.php web page, CM physicians 
can login with an authorised password. The CM physician’s user name, password and date-of-
birth are created by the system administrator in advance, and this information is stored in the 
PMS database. From a user table, the CM physician’s logon data is retrieved for 
verification/checking to eliminate a false or fictitious login. Upon successful login, the patient 
and his/her details can be searched (via the search.php web page). The CM physician can 
update the patient’s details, if necessary, view the patient’s medical histories, commence the 
diagnosis process and prescribe any necessary treatments. 
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Figure 5.5: PMS clinician login to perform patient diagnosis. 
All diagnosis information is then added to the PMS database tables (e.g., doctor_note, 
tongue_diagnosis, and drag_drop_info) which are also hosted by the web server. 
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Figure 5.6: PMS system diagnose processes/activities include write diagnosis notes, tongue 
diagnoses and mark symptoms. 
The treatment.php web page provides menu links for the CM physicians to write diagnosis 
notes, and to diagnose and mark tongue symptoms directly on the graphic interface on the web 
page. This information and recorded symptoms are then saved into the PMS databases tables. 
When performing tongue diagnosis, the patient’s tongue image is displayed on the screen, 
allowing the CM physician to mark the symptoms at the corresponding location on the tongue 
using the tool of drag-and-drop with built-in symbols (X indicates red dots, O indicates purple 
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dots, | indicates cracks, and ~ indicates teeth marks). This graphic and/or image user interaction 
design offers the following advantages compared with the traditional writing method:  
1) Provides a visual aid. A picture/image can depict many aspects and it can 
comprehensively give the viewer (whoever has the authority to access the image) a clear, 
whole, focused, visual and vivid insight into the patient’s health problem. 
2) Allows an accurate indication. There is no need to try to create a mental picture of the 
patient’s condition in the mind after reading the electronic notes and graphics. The 
problems/illness are indicated and located at the exact location supported with colour, texture, 
shape and size. 
3) Supports efficiency. This PMS facility saves time for the CM physicians by them not  
requiring them to write lengthy description of the patient’s illness and diagnosis. It is easier for 
other health workers and the patient to understand his/her health problem. 
4) Facilitates better analysis. From the advantages mentioned above, as an extension of the 
consultation it can be easier to analyse, identify and compare the patient’s health condition at 
each visit.  
5) Provides another method, tool and technique for diagnosis. This option facilitates the 
utilisation of modern computerised tools and techniques in assisting diagnosis and decision 
making, such tools support superior modern medicine practice (for details, see Chapter 2 and 
Section 5.1 of this Chapter). This trend and movement towards electronic medical assistance 
will continue to bring new and more future benefits with advanced technology. 
In addition to the graphic/image tongue diagnosis, the PMS was designed to include the 
option of inputting diagnosis notes. Information entered by the CM physicians is stored in the 
PMS database tables for each patient. 
5.3.5 Prescription and Treatment 
CM prescription and treatments commonly utilise herbal medication and acupuncture 
aspects. The PMS prototype covers herbal medication, but leaves the acupuncture for future 
developments, because acupuncture itself contains many aspects and areas to study and it is in 
the scope of a future research project. Figure 5.7 illustrates the PMS herbal medicine 
prescription treatments. In this prescription design, the experienced CM physician can 
write/input the herbal medicine name (in both English and Mandarin) in the prescription notes 
(stored in the comments_table) directly. If need be, a search of a specific CM herbal medicine 
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name can be achieved via the search option with a letter or key word as the parameter to search 
the CM medication table. According to CMBA’s guideline, it is compulsory that all 
prescriptive CM medicine names are recorded in English (CMBA, 2016b), Chinese names 
(either PinYin or character) are optional and can be added after the English name (CMBA, 
2016a). Based on this, PMS was designed primarily in English,  as was  the search for key 
words. 
Once the right herbal medicine is selected, it can be written into the prescription notes. It is 
also common that many herbs are listed and put together as a compound in one prescription.  
 
Figure 5.7: PMS CM herb prescription. 
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The medication table in the PMS database was created with guidance from CMBA’s 
recommended CM medication list (CMBA, 2016a). The pdf list file was downloaded from the 
official CMBA website, converted to a Microsoft Excel file then a text file, and finally imported 
into the PMS database. 
5.3.6 Other PMS Functions 
Apart from the major PMS processes/activities designed and explained above, a few 
additional functions were constructed for the CM physicians and administrators with correct 
password login. These are: 
1) All clinic patients and CM physicians/doctors list, with this link displaying a list of all 
patients and/or doctors in the PMS database. This function is available for both the clinic 
administrator and CM physician/doctor. 
2) A CM physician/doctor can update his/her own personal details. The logic behind this 
activity is identical to the patient’s personal information update, the  design being shown 
in Figure 5.4 (Update existing patient’s personal information which are stored in the 
PMS database). However, the only difference between the patient and CM doctor update 
is that changed information is updated to different tables.  
3) Add a patient link is available for both administrators and/or CM physician/doctors. This 
is because at times, a new patient may not be able to add himself/herself to the clinic 
system due to various reasons, for example, disability and/or cannot read and write. This 
function/activity is very similar to [what?] and has been designed and depicted in Figure 
5.3 (Obtain and manage patient personal and medical history information in PMS). 
4) Clinic administrators are not permitted to perform diagnosis, prescription writing and 
treatments; therefore, they do not see/access these links and menu options in the PMS. 
They can, however, add a new CM physician/doctor into the PMS database. This 
function/activity is also identical to the above and Figure 5.3 but adding a new CM 
doctor instead of a patient. 
5.3.7 PMS Database 
Tracing through the nominated and designed PMS functions and activities, the information 
required for each activity is identified. For example, the User table contains CM 
physician/doctor and administrator details, therefore it includes table fields of: UserId, Title, 
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UserFirstName, UserLastName, Sex, DateOfBirth, Password, UserLevel, UserPosition, 
MaritalStatus, Address, Suburb, PostCode, Mobile, HomePhone, WorkPhone and Email. 
UserId is created as the Primary Key6 to ensure that every CM physician and/or administrator 
has a unique identification number to avoid duplicate records (e.g., same person’s 
information/record appear/record displaying more than once in the same table), confusing and 
incorrect information (e.g., different person with the same names). This primary key is used as 
the Foreign Key7 to link/relate the other tables of doctor_patient (UserId is renamed as doctorId 
in this table), doctor_note (UserId is renamed as doctorId in this table), drag_drop_info, 
tongue_diagnosis (UserId is renamed as doctorId in this table) and treatment. This 
linkage/relationship is an essential requirement and concept in Relational Database Design, 
which enables the performances of selecting (e.g., search for a particular patient with key 
words), inserting (e.g., add new doctor or patient into the User or Patient table) and updating 
(e.g., update patient’s new mobile phone number) queries that have been identified in the 
activity diagrams in the previous section (e.g., Figure 5.4 Update and storing existing patient’s 
personal information in the PMS database, Update patient activity). 
The tongue_diagnosis table provides the patient’s tongue image, with a copy-free test image 
used in the PMS prototype. However, a real patient tongue image will be used in the  
operational versions of the PMS. A portion (left tip of the tongue) of the test image was used 
to test the PMS tongue diagnosis. This overall image was used as a canvas and subdivided into 
many smaller parts to obtain an accurate and exact location of symptoms of the patient’s 
disorder represented on the patient’s tongue. Each tongue diagnosis, based on the tongue 
image, is saved into the tongue_diagnosis table for records and retrievals.  
The drag_drop_info table stores the symbol combination of the patient’s tongue diagnosis. 
For example, a patient may have one symptom (e.g., a red spot, represented by the symbol X) 
or all (O, |, and ~) symptoms at the same tongue location. 
The medication table contains the CM herbs provided by CMBA recommended CM 
medication list (CMBA, 2016a). This table supports the search function of the prescription list 
which is explained in Section 5.3.5 Prescribe and Treatment and illustrated in Figure 5.7, PMS 
CM herb prescription. 
                                                          
6 Primary Key is an attribute (column in a table) or combination of attributes that uniquely identifies each record (row) of a relation (table) 
(Coronel & Morris, 2016). 
7 Foreign Key is an attribute in a relation of a database that serves as the primary key of another relation in the same database (Coronel & 
Morris, 2016). 
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The comments_table stores CM physician’s diagnosis notes of each patient’s visit. 
Finally, the PMS database contains twelve tables, which are: user, patient, doctor_patient, 
patient_history, tongue_diagnosis, drag_drop_info, doctor_note, medication, clinic, 
patient_clinic, treatment, and comments_table. Figure 5.8 represents the PMS database tables 
and their relationships in an ERD. 
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Figure 5.8: ERD of PMS Database tables and relationships. 
The designs and structures of the PMS database and tables gave the researcher a blueprint, 
and by following the dataflow diagrams, SQL create table statements were constructed to 
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implement the twelve tables in the PMS database. For example, the patient tables were created 
by running the following SQL statement in the phpMyAdmin8 database at the web server 
(Figure 5.9). 
 
Figure 5.9: Create table ‘patient’ SQL statement. 
In this statement (Figure 5.9), ‘varchar’ data type is used to store text values with nominated 
character size (e.g., varchar(15)), likewise, ‘int’ is used to store whole numeric numbers. ‘NOT 
NULL’ means that this information is required. In other words, there must be a value in this 
field/attribute for each patient. ‘InnoDB’ is the engine required by the webserver, and ‘utf8’ is 
the recognised character code by all web browsers and providers. 
5.3.8 PMS Website Structure 
Guided by the designs of each of the PMS modules and functions, the PMS website pages 
were built. Figure 5.10 illustrates these pages and their structure and navigations.  
                                                          
8 phpMyAdmin is a free software tool written in PHP, intended to handle the administration of MySQL over the Web (Delisle, 2009). 
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Figure 5.10: PMS website map. 
At the index.php web page, an existing patient can view and update his/her personal details 
after providing their correct first and last names and date-of-birth. If the patient is new, these 
personal details as well as the patient’s medical history are collected via the register and reason 
pages. CM Physicians/doctors and clinic administrators must provide a valid login to enter the 
PMS system to access functions/features that are designed just for them. An administrator can 
add a new CM physician/doctor into the PMS database as well as deleting a CM physician who 
no longer works at the clinic, with these two functions only permitted to an administrator who 
has correct login details. Like CM physicians, an administrator can also search for a patient 
and/or CM physician, see the list of patients and/or CM physicians, view and update their 
details. An administrator cannot perform inputs into diagnoses, prescription writing and 
treatments. These core PMS functions belong to the CM physicians only, where tongue 
diagnosis with a graphical image of the patient’s tongue is utilised to record analyses and 
examinations. Diagnosis notes and prescription details are also recorded into the PMS database 
tables. 
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5.4 PMS Testing and Modification 
PMS testing was carried out on several levels. First, testing of each module was completed 
for each individual module, namely patient personal and medical history information, patient 
consultation, diagnosis (including tongue graphic diagnosis), prescription and treatment notes, 
CM herbs database table and PMS administration. The second level testing involved combining 
all modules and assessing system/module integration. This aimed to ensure that the prototype 
performed as expected and as an integrated system. Finally, security and different user access 
controls were also tested. 
5.4.1 Database Testing 
Following the PMS database design described in Section 5.3.7, twelve tables were created. 
To avoid using any identifiable real data (e.g., name, address, suburb), Table 5.5 itemises the 
conventions utilised for testing these aspects. 
Item Rule 
Patient Name First Name Use any fruit name (e.g., Mango) 
Last Name Use any vegetable name (e.g., Carrot) 
Doctor & 
Administrator Name 
First Name Use any flower name (e.g., Rose) 
Last Name Use any tree name (e.g., Maple tree) 
Address Street Number Use ‘x’ (e.g., xx) 
 Street Name Use any animal name (e.g., Dog) 
 Suburb Use any month of a year (e.g., January) 
Post Code  Use ‘9’ (e.g., 9999) 
Table 5.5: PMS database testing data convention rules to avoid identifiable data entries. 
Data population was carried out by using two methods, 1) create and run/execute SQL 
statements in phpMyAdmin, and 2) enter testing data via the PMS prototype. SQL was used to 
create the tables (see Section 5.3.7), with the insert statements used to populate data into each 
table. For example, the below insert statement created the test user, “Mango Carrots”. This user 
then was added into the table and could be viewed on the PMS. Figure 5.11 demonstrates the 
test patient “Mr Mango Carrots”, how he was created by executing the SQL statement. His 
details were displayed in the patient table as well as on the PMS interface and the PMS patient 
personal information module. 
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Figure 5.11: SQL patient data population in the PMS database. 
The same method was used to populate the CM doctor/physician information into the PMS 
(Figure 5.12). As only CM physicians/doctors can access the consultation, diagnosis and 
treatment modules, a password field was created to eliminate incorrect login. Added as another 
level of security control, the DateOfBirth is also used to identify a true login, just in case in the 
extremely rare situation that someone has the same names and/or password. 
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Figure 5.12: Physician/doctor data population in PMS database. 
A CMBA approved and recommended CM herbs list file was converted to a text file, then 
imported into the PMS database via phpMyAdmin at the webserver. This formed the 
‘medication’ table (Figure 5.13). 
 
Figure 5.13: Medication table in the PMS database. 
Once the medication, patients and CM physicians’ records were added into the database 
tables, the other modules were tested. 
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5.4.2 Patient Information Module  
In this module, the patients’ personal information was tested first. This involved, 1) create 
a new patient via multiple devices, 2) retrieve a patient’s record from the PMS database via 
multiple devices, and 3) update a patient’s record.  
5.4.2.1 New Patient 
New patients were added/entered via the “New Patient Click Here” link. The ‘*’ on the New 
Patient Registration form indicates mandatory fields and information must be entered. This 
requirement is stated by CMBA and it is explained in Section 5.2.1 Key PMS Requirements. 
After filling in the first page, the patient’s medical history information must be recorded for 
the first time, by clicking the “Next to your Medical History” button. Clicking the “Submit” 
button triggers the creation of this new patient (Figure 5.14). 
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Figure 5.14: Add a new patient via PMS using desktop and/or laptop. 
A new patient can also be added via a tablet or mobile phone device at the clinic. 
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5.4.2.2 Update Patient Information 
Patients themselves can update their own personal information via multiple devices through 
the update link. As the PMS is an online real-time application, updating happens almost 
immediately as soon as the update button is clicked. As an example, it might be needed to take 
into account that Mr Mango has changed his occupation from ‘Gardner’ to ‘Zoo 
Keeper’(Figure 5.15). 
 
Figure 5.15: Update patient’s personal information. 
The same update works equally well with all other fields on the form. 
Patient medical history information is only required once at the time of the first visit. All 
later medical consultation histories (including diagnosis and treatments) are recorded in the 
PMS database (performed by different PMS modules) following the first visit. 
5.4.3 Consultation and Diagnosis Module  
Only CM doctors/physicians can access the Consultation and Diagnosis modules as they are 
the only ones who are doing the consultations and diagnoses. Once logged in successfully (with 
a correct password, name and date-of-birth), several functions can be performed, namely: 1) 
search for a patient or see a patient list; 2) search for a colleague doctor/physician or see the 
doctor list; 3) add a new patient, in case the patient did not have the chance of doing it before; 
and 4) update your own information (Figure 5.16). Doctor/physician “Ms Angelonia Yucca” 
was used as the testing doctor to explore these functions. 
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Figure 5.16: Functions available for doctors after a valid login. 
5.4.3.1 Patient List and Searching 
At the search for a patient screen, the testing patient “Mr Mango Carrots” details of first 
name, last name and date-of-birth were individually used as the search key words (Figure 5.17). 
The same result was given.  
 
 
 
Figure 5.17: Search a patient with key words. 
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The ‘Details’ link took the CM doctor/physician to the patient personal details page where 
information can be updated (see Section 5.4.2.1 Update Patient Information). Additionally, a 
CM doctor/physician can view the patient’s medical history details which were 
entered/recorded on the date of the first visit (Figure 5.18). The green back arrow can take the 
CM doctor/physician back to the patient personal details page where another link ‘Diagnosis 
and Treatment Plans’ can proceed.  
  
Figure 5.18: PMS doctor functions: Patient Medical History and Diagnosis and Treatment 
Plan. 
To see all the patients in a list, this can be achieved by going back to the main logged in 
doctor panel (Figure 5.16, Functions available for doctors after a valid login) and clicking the 
‘List of all the Patients’. The ‘Details’ link would then take the CM doctor/physician to any 
patient’s details page (Figure 5.19). 
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Figure 5.19: List of all the patients with links to each patient’s details page. 
5.4.3.2 Doctor List and Searching 
These functions perform almost the same as the previously described Patient Listing 
function, with the ‘Search for the Doctors’ option allowing searching a colleague 
doctor/physician via first name, last name and date-of-birth key words (Figure 5.20). 
 
 
 
Figure 5.20: Search a doctor with key words. 
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To obtain a list of all the CM doctors/physicians in the clinic, the ‘List of all the Doctors’ link 
is clicked (Figure 5.21). 
 
Figure 5.21: List of all doctors in the clinic. 
5.4.3.3 Add a Patient and Update Doctor’s Information 
This function is the same as the one that has already been shown in Section 5.4.2.1, New 
Patient. Another patient was then added to the PMS (Figure 5.22).  
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Figure 5.22: Add a new patient. 
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To update the doctor/physician’s own details, use the ‘Update your Details’ link (Figure 5.23).  
  
Figure 5.23: Update doctor’s details via a valid login. 
5.4.3.4 PMS Diagnosis 
Upon searching and finding the patient, a CM doctor/physician can proceed to the diagnosis 
module. Here the patient’s name, date-of-birth, address and the CM doctor’s name are 
displayed. The patient’s  diagnosis can be entered by the CM doctor via the ‘Diagnosis Note’ 
link. Note that the history of the patient can be viewed by selecting the ‘Diagnosis History’ 
link along with the date of the diagnosis. Figure 5.24 shows these links in red circles. 
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Figure 5.24: Entering and reviewing patient’s diagnosis notes. 
Tongue observation is a very important part of CM diagnosis, a point that was well 
supported in the literature review (Section 2.2.1.2 CM Diagnosis and Section 2.2.1.3 CM 
Treatments). The researcher/developer has spent considerable time and effort to successfully 
implement this module. To be consistent and  to represent the CM tongue diagnosis 
requirements as outlined in Chapter 2, a list of symbols was used to signify different conditions 
(Table 5.6). It is important to point out that these conditions can appear at multiple tongue areas 
(e.g., left, right, centre), and an individual symbol can be used (dragged and placed) multiple 
times. 
Symbol Significance  
x Indicates red dots on the tongue 
o Indicates purple dots on the tongue 
| Indicates the cracks on the tongue 
~~ Indicates teeth marks at the sides of the tongue 
Table 5.6: Tongue testing symbols and meanings.  
174 
 
CM doctors/physicians often also indicate the colours of the tongue body and tongue 
coating, such as tongue body (red, pale or purple) and tongue coating (thin or thick, dry or 
moist, or simply no coating). Hence, a tongue diagnosis note is also provided at the bottom of 
the screen (Figure 5.25). These notes can then be reviewed through the ‘Tongue History’ link 
(circled in red). 
  
   
Figure 5.25: Entering and reviewing a patient’s tongue diagnosis notes. 
5.4.4 Prescription and Treatment Module 
As shown in Figure 5.26, the ‘Medical Treatment’ link (circled in red) opens the ‘Patient 
Treatment Notes’ screen, prescription and treatments can be entered directly via keyboard 
entry. Both English (mandatory) and Chinese (optional) names can be used here. If a CM doctor 
wants to check details of a CM herb, the ‘Search Medicine details’ button is clicked. This opens 
the lower panel for a medicine search. A letter can be typed in the ‘Search’ box and clicking 
the ‘Go” button accesses a list of herbs names. The appropriate herb it is selected to populate 
at the left under the ‘Matched Medicine Details’ list table. The ‘Details’ link (circled in red) at 
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the right side of the table leads to the displaying of the herb details, including: English Name, 
Scientific Name, Pharmaceutical Name, Authorised Pin Yin Name, Simplified Chinese 
Characters, Simplified Character Keystrokes, Traditional Chinese Characters and Chinese 
Species Name. The patient’s herbal prescription is saved once the ‘Submit’ (circled in red) 
button is clicked. 
   
  
Figure 5.26: Herb detail search and save patient’s prescription. 
To view the patient’s prescription history, the ‘Treatment History’ link is selected (circled 
in red), the consultation date under the ‘Medical Notes Visit Dates’ (circled in red) is displayed, 
and the prescription details/list appear as shown in Figure 5.27.  
  
Figure 5.27: Patient’s prescription history. 
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After these tests (each module was tested at least three times), individual modules were 
combined and integrated. Thereafter, the same test procedures were performed to ensure a 
smooth integration. During this process, errors occurred, with Table 5.7 providing some 
examples. Intensive debugging took place over more than three months. However, in the end 
all problems were solved, and two additional final tests were performed before the PMS was 
released to other researchers and case clinic participants for further testing and feedback. 
Description Example Debugging Notes 
Search for a 
Doctor ends 
with error 
(login as 
doctor) 
 
Traced through the links 
between web pages and the site 
map, updated the source code 
with the correct links and files. 
Search and list 
of all patients: 
error appears 
below for 
patient details. 
(login as a 
doctor) 
 
UserId on the details.php and 
search.php pages were not 
match, traced through the links 
of the variable ‘UserId’ between 
pages and tables. Updated the 
search.php page with correct 
variable. 
Tongue 
diagnosis 
cannot be 
saved after 
clicking on the 
‘save’ button 
 
Traced through the links 
between web pages and the site 
map, debugging pages of: 
treatment.php, tongue_parts.php, 
savereturn.php, updatedata.php, 
and diagnosis_note.php. Tested 
the SQL statements in 
phpMyAdmin with testing 
values. Correct the incorrect 
SQL statement and condition. 
Table 5.7: PMS modules integrating testing errors and debugging notes. 
5.4.5 System Administration, Alert, Security Control 
Patient’s personal and medical information is very private and it should be protected with 
basic security control. In the PMS, this is done by providing the correct patient first name, 
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family name and date-of-birth. Any invalid (including blank) inputs would result in an ‘access 
denied’ message (Figure 5.28).  
 
Figure 5.28: Testing accessing patient’s information with invalid inputs. 
As previously mentioned, an administrator can add and/or delete a CM physician/doctor, 
but these functions were designed only for administrators who have the correct authority. 
Therefore, login details must be verified (Figure 5.29).  
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Figure 5.29: Testing administrator login with correct and incorrect login details. 
After a successful login, the administrator has a menu screen which looks very similar to 
that of a CM physician/doctor (see Figure 5.16), except that ‘Add Doctor or an Admin’ is 
available. This function was tested as shown (Figure 5.30). 
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Figure 5.30: Administrator adds a new physician/doctor into the PMS database. 
To delete a CM physician/doctor, the ‘Delete’ link is selected under the heading, ‘Action’, 
below the ‘List of all the Doctors’ (Figure 5.31). A confirmation message is given by the PMS 
after the deletion, and the user/administrator is then redirected to the menu page. 
  
Figure 5.31: A physician/doctor is deleted from the PMS database with a confirmation 
message. 
5.4.6 PMS Evaluation Cycle 
The PMS was carefully designed to meet all the requirements identified by the researcher 
after comprehensive analysis of the research domain, scope and proposed theory. Using 
different analytical tools and methods, the final designs of the PMS were very thorough, clear, 
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modular and instructional. Hence, these aspects were easier to build. At the design stage, the 
‘Diagnose’ module took several attempts, with the conclusion being that it should be broken 
into further sub-segments to fully embrace all necessary components. This analysis resulted in 
two key diagrams (Figure 5.5 PMS clinician login to perform patient diagnosis, and Figure 5.6 
PMS system diagnose process/activities include write diagnosis notes, tongue diagnoses, and 
mark symptoms). 
It was decided that a tongue image should be used for tongue diagnosis (see Section 5.3.4 
Diagnose for reasons of this decision). At the development stage, the researcher/developer 
realised that taking a portion of the tongue image as a smaller sample to work on would be 
much easier and quicker to implement all the identified functions and features. From the system 
performance point-of-view, the tongue image is a canvas on the webpage. Once a portion of a 
tongue diagnosis is working as desired without any problem, then the concept and technique 
can be extended and applied to all areas of the tongue. However, targeting and working on a 
smaller tongue image reduced PMS database capacity, especially tables (e.g., 
tongue_diagnosis, drag_drop_info). This in return promoted faster process time at the run time, 
reduced coding complexity and reduced the incidence of system errors. For the purpose of 
building and testing functionality, it was decided to use the right tip of a tongue image for the 
tongue diagnosis module in the PMS prototype. 
The researcher was working on a standalone computer with the agreed development tools 
(see Section 5.2.2 PMS Building Tools). After considerable testing, the developed PMS was 
released to the research clinic participants and other researchers for further testing. This meant 
that the PMS had to be hosted on a remote web server, where all participants could gain access. 
For this reason, the researcher purchased a webhost service. Following the same design, all 
PMS files, modules and structure were recreated and transferred to the new web server 
(http://catherinehanlin.net/pms/index.php). During this process, configuration problems and 
incompatibility occurred. For example, database location, connections and queries were 
modified with the new web server details and rules. After spending weeks of additional time 
and efforts, the researcher/developer fixed all these problems and tested the prototype once 
more. Furthermore, the researcher/developer created a unique account with user names and 
password for each participant. Operation instructions and user menus were sent to all the 
participants with convention rules (see Table 5.5 PMS database testing data convention rules 
to avoid identifiable data entries).  
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After a few weeks of  participants’ testing, feedback was received and acted upon. Most of 
the comments and suggestions were very positive. For example, all participants agreed that the 
design of using real-time, flexible multi-devices to enter a patient’s personal and medical 
history was very good, as it saved time for clinic CM physicians and/or administrators.  The 
built-in security control (with user login requirements) on PMS was seen as an important 
feature. All participants liked the graphic tongue diagnose module (as shown in Figure 5.25 
Entering and reviewing patient’s tongue diagnosis notes) and suggested that it could be used 
as an excellent resource in teaching trainee CM practitioners (for details, see Section 4.3.3 
Diagnosis). 
Among other suggestions, two comments/feedback were addressed and changes were made 
by the researcher accordingly: 
1) on the bottom left line of the boxes of the ‘Diagnosis and Treatment Plans’ screen, 
"Acupuncture" was missing the second "c''. This was a typing error and the correct 
spelling was rectified.  
2) the participants suggested that testing was hampered by just following the written 
instructions. It was suggested that a demo video be provided. On that basis, four 
YouTube videos were created by the researcher, with the following online links:   
1) New patient module (to enter a new patient personal and medical history on PMS).  
https://www.youtube.com/watch?v=kbzwGOQx3uA 
2) Existing patient checking and updating personal information (this can be done by 
the patient-self) after user name and date-of-birth verification and confirmation. 
https://www.youtube.com/watch?v=tdWrZ8awq8I   
These two modules can be operated via any device - mobile, tablet, laptop or desktop 
computer. 
3) Tongue diagnosis module, where patients’ tongue image is displayed, and CM 
diagnostic symptoms are recorded. 
https://www.youtube.com/watch?v=4GTDDA0JfmM 
4) Treatment module, where CM physicians can type in the diagnosis notes, 
prescriptions with list of CM herb names (both English and Chinese) and dosage. 
https://www.youtube.com/watch?v=4vZ6spRQNCI 
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5.5 PMS Lesson Learned 
Through the design and building of the PMS, the researcher has found various aspects 
valuable, with the major learnings summarised, as follows: 
• Knowledge and skills in UML. Although the researcher was familiar with UML 
methods and modelling, a lot of time and effort were invested in consolidating and 
applying the knowledge and skill to specific research prototype designs. This was 
the instance when modelling the activity diagrams. A number of draft versions of 
each activity diagram were created and modified with improvements and new 
developments.   
• Image and Graphic design and application. This development was the hardest and 
took the longest time. The researcher tried many techniques and methods to 
implement, 1) uploading a tongue image with divisions and image locations that 
could be utilised in the Database; 2) applying a methodology to ‘drag and drop’ 
effects on the image; 3) saving and storing all information applied on the tongue 
image to the Database; and, 4) handling errors.  At the end of the prototype 
implementation, the researcher was able to apply a different image and graphic 
design and technique from the original concept envisaged. The chosen technique 
has the potential to extend visualisation capability of the PMS, for example 
uploading and locating acupuncture maps and points. 
• Considerations for non-technical stakeholders. The researcher has learned that it is 
important to communicate with participants (and users in general) using non-
technical expressions and using multiple methods. Four YouTube videos were 
produced as additional assistance and instruction for the Case Study clinicians and 
users in familiarising themselves and providing feedback on the PMS. 
• The qualitative research methods adopted, such as Case Study and Interview, gave 
the researcher the opportunity to collect in-depth and individual participant’s 
opinions on their ideal CM clinical computerised system. These served as great 
support and direction to the PMS development. In particular, investigations and 
observations in the case clinics suggested that a suitable CM clinical system must 
contain some critical aspects such as speed, have online capability, be flexible 
(multi devices and language), support collaborating with the diversity of CM 
diagnosis and treatment methods, at the same time, the system should be simple and 
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user friendly. Each of these suggestions was fully considered, and the design of the 
PMS prototype reflects all of them. These are discussed in detail in the next chapter. 
5.6 Summary 
The researcher/developer has spent a significant amount of time and effort in building the 
PMS prototype. This Chapter documented the whole construction pathway which covers the 
project scope and boundary, its rationale from different aspects, its functions and features, its 
comprehensive and structured design, the tools and techniques used in the build, the thorough 
testing of each module and their integration, the evaluation cycles that involved clinical 
participants and the modification built in following testing and consultation phases. This 
Chapter provided a comprehensive insight into the development of the PMS prototype, which 
forms a major component of the research. Findings from this Chapter highlighted the need for 
a suitable environment for the development of IS/IT systems to support CM practice. 
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Chapter 6: Discussion 
This Chapter discusses and adresses the research question in three different areas. First, it 
discusses Churchman’s inquiring systems concepts with a focus on how these theories can be 
used in the CM IS/IT developments. Second, this chapter presents a more detailed analysis of 
the findings from the case clinic studies, which are summarised in Chapter 4. These findings 
serve as sources and/or considerations for answering the research problem and assisting with 
data provision for building the prototype. Third, this Chapter discusses how the proposed CM 
Inquiring System and the research findings from the case studies were analysed and built into 
the PMS prototype. 
Consequently, this Chapter presents a detailed discussion of the results, suggestions and 
discoveries that have emerged from the above investigation. This Chapter is divided into three 
major sections. 
1) The CM Inquiring System. Based on the study from the existing scholarly work which 
has been presented in Chapter 2, the formation and relevance of the proposed synthesis, 
the CM Inquiring System, is explained in detail in this section. 
2) Further analysis and discussion of the Case Study findings with an intention towards 
further explanation and discussion contributing to address the research question. 
3) Discussion of the PMS solution. This section has a focus on bridging the proposed CM 
Inquiring System theory, as well as the findings from the case clinics, together with the 
PMS prototype. The first two aspects’ components were analysed to be understood in 
this specific application and implemented in the PMS. 
Finally, this Chapter concludes with a summary which reviews the answers, findings and 
suggestions addressing the research problem. 
6.1 Extending the Inquiring System 
The theory of Churchman’s inquiring systems has been introduced and explained in Section 
2.3 – Inquiring Systems. Studying these systems with an IS/IT perspective has indicated that 
IS/IT can be a key element in assisting and facilitating a superior healthcare delivery. This 
point has been considered and is consistent with numerous existing studies and references 
presented in this thesis, such as in Section 2.1 – IS/IT in Western Medicine, and Section 5.1.1 
– EPRS/EHR, CKM, CDS. Both sections have stated that EHR is a great system for patients, 
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hospitals and researchers for its current perspective, along with efficiency and economic 
benefits. 
It should also be mentioned that the existing IS/IT developments in other healthcare 
scenarios, such as General Practice in Western medicine, cannot be adopted and implemented 
in CM clinics (He et al., 2015; Lin et al., 2016), as they do not suit CM’s unique philosophy, 
diagnosis and treatment methods. Furthermore, these Western medicine GP systems and/or 
applications are mainly adapted in Asian countries and have significant limitations, such as the 
lack of: 
1) compliance in meeting the required standards and regulations set by the governmental 
authorities, for example, CMBA’s codes and guidelines (CMBA, 2016a);  
2) language choices in, for instance, English and Mandarin (both simplified and traditional) 
along with other languages; and  
3) inflexibility and incompatibility among electronic devices (Hu et al., 2013; Lin et al., 
2015; Lukman et al., 2007; Yang et al., 2009). 
Due to the limitations of WM GP systems, this research has identified that there is a lack of 
a suitable environment for the development of IS/IT systems in the CM domain. Contributing 
to this lack of a suitable development environment is the fact that the existing Inquiring 
Systems concepts are more suited to WM (Lin et al., 2016; Lukman et al., 2007). To address 
this problem, the researcher examined Churchman’s Inquiring Systems and MIS concepts and 
proposed the CM Inquiring System, as explained in the subsequent sections. 
6.1.1 Hegelian System in CM 
The Hegelian Inquiring System, as explained in Section 2.3.3, believes in solving conflicts 
(Hall & Croasdell, 2005; Parrish & Courtney, 2012). In the process of considering both sides 
of the arguments pertaining to conflicts, a new synthesis is formed as the result of a resolution 
which supports the contradictive views and repositories. This act endorses CM’s Yin and Yang 
philosophy, as Yin and Yang are considered as opposite attacking energy forces which must 
be controlled and maintained in balance (Leung, 2015; Maciocia, 2015). An illness is due to 
the imbalance and/or disharmonies (for example, the CM theory of generation and restraint, as 
well as the concepts of organ and Qi deficiency – see Section 2.2.1.1 and Table 2.1) of the 
body’s internal dynamic energy (or Qi) movements (Kaptchuk, 2014; Lu et al., 2004). Hence 
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CM treatments emphasise the restoring and resolving the homeostasis of the affected Qi and 
organs.  
The example given in Section 2.2.1.1 illustrates that an outburst of anger would indicate an 
imbalance of the rising of the liver Yang energy. Therefore, treatments should focus on 
bringing down the liver Qi and strengthening the Yang energy in the kidney, spleen and heart 
(Kaptchuk, 2014; Liu & Liu, 2011; Zhu & Wang, 2011), as these organs have Restraint and 
Generation relationships with the liver (see Table 2.1). For instance, the increased liver Yang 
affects the health of the heart, since the Wood liver generates Fire heart. On the other hand, the 
Water kidney generates Wood liver, so a healthy kidney generates a balanced liver. The 
imbalanced liver (restraining element) Yang energy suppresses the spleen (retrained element) 
energy and may cause harm to the spleen as well as to the other organs mentioned above.  
CM’s Yin Yang philosophy explains the herbal prescription treatment which usually 
contains multiple herb compounds (Kaptchuk, 2014; Maciocia, 2015; Zhu & Wang, 2011). 
This is aimed at changing and solving the conflict/problem/illness between complex, related 
and/or affected elements. This multi-herb mixture often contains herbs which have 
contradictory functional effects for the purpose of counteracting without compromising the 
individual medical properties and healing powers (Kaptchuk, 2014; Maciocia, 2015; Yang et 
al., 2013). Moreover, the interaction and mutual influence within the mixture adds a combined 
curing force (Wang et al., 2012). For example, Leigongteng (Tripterygium wilfordii) was 
traditionally used in China to dispel wind, remove dampness, and relieve arthritis and pain 
(Wang et al., 2012). However, it contains triptolide and celastrol, which may have some side 
effects such as diarrhea, headache and nausea, especially when used in high dosage (Wang et 
al., 2012). Hence, many CM physicians add Gancao (Radix Glycyrrhizae) to counteract these 
undesirable effects. This is because that Gancao has been well known and used for its active 
glycyrrhizin property which can counteract the toxicity of triptolide and celastrol and produce 
anti-inflammatory and immune modulation effects (Wang et al., 2012; Yang et al., 2013).  
CM physicians often modify their prescriptions in a flexible way to face the multiple needs 
of a patient’s individual condition, since one ingredient may enhance the therapeutic effects of 
another active ingredient by regulating its absorption, distribution, metabolism and excretion. 
Moreover, many ingredients of herbs are inactive individually but become active in 
combination of  a mixture of herbs (Wang et al., 2012). 
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The abovementioned CM Yin Yang philosophy and the medicine compound therapy match 
the concept of a Hegelian inquiring system in searching a balanced solution on top of multiple 
and often reversal elements. Additionally, CM physicians’ tacit and explicit knowledge and the 
ability of what herbs in what amount form the treatment combination is an act of a Hegelian 
inquiring for the purpose of healing the patient’s illness with a new formula. 
6.1.2 Kantian System in CM  
The Kantian Inquiring System places an emphasis on considering all and multiple 
perspectives and facts before reaching a solution (Courtney et al., 2005; Hall & Croasdell, 
2005). In this system, various methods, tools and techniques, interpretations, communications, 
models, dimensions, rules and regulations are used for the purpose of arriving at a 
comprehensive and detailed understanding of the problem (Hall & Croasdell, 2005; Parrish & 
Courtney, 2012). As a result, a more suitable solution can be found. This type of system 
involves extensive examination of flexibility, relationships, continuing developments and 
adjustments to arrive at a best-fit of the situation and its environment (Courtney et al., 2005; 
Hall & Croasdell, 2005; Parrish & Courtney, 2012). These characteristics complement CM’s 
philosophy and practice.  As mentioned in Section 2.2.1, CM’s five elements theory embodies 
the dynamic correlation between natural phenomena, the human body, and relationships with 
physiology and pathology (Liu & Liu, 2011; Maciocia, 2015). For example, this is relevant to 
the theory of Generation and Restraint mentioned in Section 2.2.1.1 and illustrated in Table 
2.1. 
Balancing the active and forever changing influential factors and supressing relationships 
between the five elements and their representative organs is an on-going adjustment. In this 
process, many methods (the four CM diagnosis methods), examinations (for example, tongue 
examination), tools and techniques (for instance, palpation) are used to get the most 
comprehensive and detailed inspection. This is very important to CM, as without inclusive and 
specific understanding of the patient’s illness, a solution and/or cure cannot be formulated. 
Furthermore, due to the constant changes in natural environmental conditions, the adjustments 
and treatments of the human body’s inner and outer harmonious movements require a more 
flexible and adaptable approach. As a result, each diagnosis and treatment is different for the 
same patient with the same disorder at each  point of the care process (Kaptchuk, 2014; 
Maciocia, 2015). 
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CM’s unique diagnosis methods are evidence of a Kantian inquiring system. There are four 
diagnosis methods (inspection, listening and smelling, inquiry and palpation) and they all must 
be used in each diagnosis; otherwise a diagnosis could be considered as incomplete and 
inadequate (Kaptchuk, 2014; Maciocia, 2015; Zhu & Wang, 2011). Additionally, a patient’s 
tongue is examined for colour, shape, moisture, cracks and coatings (see Section 2.2.1.2 for 
details). This practice of using multiple methods, theories and approaches in gaining a complete 
understanding of the patient’s illness is exactly what a Kantian inquiring system will do. 
CM’s multiple treatment methods is another confirmation that CM is a Kantian inquiring 
system. As mentioned in the previous section, an herbal treatment always contains multiple 
ingredients, and each of them has its individual, interactional, and/or joined healing power. The 
compound not only has the purpose of suppressing and eliminating the illness but also restoring 
and boosting the health and ability of the affected and related organs and/or elements. 
Other common CM treatments include Acupuncture, Moxibustion, Tuina, Cupping and 
Qigong. As mentioned in Section 2.1.1.3, acupuncture treatments use different sizes of needles 
at different acupoints (see Table 2.2) to penetrate and release the blocked energy in the body 
(Adams & Lien, 2013; Maciocia, 2015). Moxibustion, Tuina, Cupping and Qigong are different 
techniques, but with the same purpose of unclogging and balancing the Qi movements in the 
body and organs/elements. 
CM’s practice of using a combination of multiple diagnosis and treatment methods is a 
prime example of the Kantian inquiring system’s focus on considering multiple aspects of the 
problem and offering multiple solutions and the best fit for the solution of the issues. 
6.1.3 Other Inquiring Systems in CM 
The Lockean inquiring system focuses on sharing and transferring knowledge and beliefs to 
communities which hold the same values (Hall & Croasdell, 2005; Parrish & Courtney, 2012). 
This is usually achieved through training from the leader and/or expert to the follower and/or 
learner. Indeed, thousands of years of CM practice have left the world with a huge amount of 
knowledge and, to become a qualified CM physician in Australia, one must spend many years 
of tertiary education and practical learning. Table 2.4 has listed the six universities in Australia 
(mainly in Sydney and Melbourne) that offer CM Bachelor, Master and Ph.D. degrees. In these 
courses, one will study and gain the explicit and tacit knowledge of CM principles, practice 
and experience. CM’s vast amount of knowledge and skill can be transferred and studied by 
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education through a range of resources and assistances including repositories, expertise, 
apprenticeships, systems and technologies. 
The Leibnizian inquiring system generates fact nets based on existing explicit knowledge 
(Hall & Croasdell, 2005; Parrish & Courtney, 2012). This type of system is good at replication 
and accuracy with highly structured, routine like recommendations. CM’s ancient history and 
centuries of practice have produced a huge knowledge pool, some of which has been developed 
and categorised in sets of formulae for some common diseases. As reported by Wang et al. 
(2012), more than 100,000 herbal formulae have been accumulated in China and their 
effectiveness has been proven by clinical trials and studies. Some common formulae for certain 
diseases are well-known and widely used. For example, as mentioned in Section 4.1.1.3, the 
formula “Yinchenhao Tang” has been used for more than a thousand years to treat liver diseases 
such as cholestasis, liver fibrosis, hepatitis C and biliary cirrhosis (Zhang et al., 2013). CM 
formulae, knowledge works and associated research provide fact nets and expert systems for 
CM physicians and clinicians. 
The Singerian inquiring system accommodates conflicts and disagreements. It introduces 
new rules and variables to examine and understand the problem domain from all angles, and it 
repeatedly does so until the problem is solved by all parties that are involved (Hall & Croasdell, 
2005; Parrish & Courtney, 2012). Improvements are measured not only by agreed standards 
but also by what is good and ethical for all of society. In this inquiring system, the problems 
are connected to all surrounding elements and, as such, are all considered and analysed. In this 
sense, CM is a Singerian inquiring system, as CM is considered to be a more holistic healing 
philosophy and has less or no side-effects compared to WM treatments (Adams & Lien, 2013; 
Kaptchuk, 2014). Each diagnosis in CM is new and the treatments are altered to be relative to 
the patients’ present condition at the point of care. Furthermore, CM’s diagnosis and treatments 
do not concentrate on a single organ or disease. The Yin and Yang philosophy, different 
diagnosis and treatment methods, and the five elements theory are all aimed at a complete cure 
with a healthy whole body. It is perhaps these unique qualities which have made CM popular 
in today’s modern society. 
As a summary from the discussion of all five inquiring systems mentioned above, CM is a 
more Hegelian, Kantian and Singerian inquiring system with the support from Lockean and 
Leibnizian. CM’s Yin and Yang philosophy displays dual conflicts that can be handled by the 
Hegelian inquiring system, the multiple diagnosis and treatment methods match Kantian 
inquiring system’s concepts and strategies, CM’s holistic healing, views and considering of the 
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relationships within the body and the surrounding environment complement the Singerian 
inquiring system. Thus, the research proposal – the CM Inquiring System, extends 
Churchman’s inquiring system concepts to the CM practice, which is a more suitable synthesis 
to this domain. 
6.1.4 Knowledge Transfer and Management 
Healthcare workers are knowledge workers (Wickramasinghe, 2013) and they provide a 
huge amount of knowledge to the healthcare sector on a daily basis. CM has been practised for 
thousands of years; so, there is a vast amount of knowledge and experience that can be managed 
and transferred to others through KM systems and tools. Section 2.4 has identified and listed 
the areas of this KM, which are discussed further below in relation to the CM clinical practice. 
6.1.4.1 Data and Knowledge Sources 
In this category of data and knowledge sources, this research focused on the clinics’ internal 
and external knowledge and information management. The defined prior themes listed in Table 
4.3 investigated these subsets:  
1) existing clinic documents (internal and external);  
2) CMBA mandatory compliance (external); and  
3) education and knowledge (internal).  
The existing clinic documents investigation included the case clinics’ forms such as new 
and existing patient registration, personal and medical forms. The analysis of these forms had 
the objective to understand how this information was transferred and managed in the case 
clinics’ Clinical reports, letters, certificates and laboratory documentation were also studied in 
this subset.  
For the CMBA mandatory compliance subset, compliance with the Australian national 
AHPRA and CMBA guidelines and regulations was analysed. The analysis has shown that all 
case clinics understood and complied with the regulations and standards. For example, all case 
clinics reported that their patient personal information/records contain patients’ family and 
given names, date-of-birth, gender, address, postcode, phone number and/or guardian details 
(see Table 4.5 for details). 
Investigations into the education and knowledge analysed the breadth of case clinicians’ 
and/or physicians’ professional education and knowledge. This analysis provides detailed 
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insight into the knowledge source of the CM practitioners and how this knowledge was 
transferred, managed and utilised. The collected data and analysis indicated that clinical 
internal and external knowledge, along with information management, were handled in 
multiple ways: namely, traditional, computational and a mixture of both.  
Most forms (especially for new patients) in all clinics were processed in the traditional 
manner on paper. Some information (such as an existing patient update form) was updated via 
computer using a commercial clinic management system or application in Clinics 2, 4 and 6 
(see Table 4.5 for details). Reasons for these multiple handling methods were given as 
inflexibility, speed, system complexity, multi-user  and authorisation issues. This suggests that 
a CM KM system should consider these aspects. For example, a CM KM system should provide 
a high speed, online EPRS and/or CKM data warehouse and/or database which can be accessed 
via security login on multiple devices. 
Investigations into the category of education and knowledge uncovered that CM’s tacit and 
explicit knowledge was transferred through formal tertiary education, work experience and 
further study. For example, CM physicians from Clinics 1, 2, 4 and 5 said that they had applied 
the new acquired knowledge and skills in their practice and became specialists in certain 
diseases (see Section 4.3.2.2 for details). This indicates that tacit knowledge can be transferred 
and used according to the learners’ understanding and applicability. 
Most physicians in the Case Study confirmed that Australia CM undergraduate courses are 
taught in the same way as similar to the undergraduate courses in China. This finding is 
important because it signifies that the fundamental bachelor’s degree in CM education in 
Australia has a similar standard compared with the Bachelor’s degree in China. This also means 
that the Australian CM undergraduates have been taught the same skills and knowledge-based 
information and are appropriately qualified as a CM practitioner regardless of where their 
qualification was obtained.  
Data and/or knowledge, tacit and explicit, can be sourced and maintained in different ways 
and it can be further processed and transferred. For example, CM’s explicit knowledge can be 
developed into a training system where existing and newly-learned knowledge is stored and 
updated regularly in a data warehouse. In this system, tacit knowledge can be transferred into 
explicit through a range of techniques and tools such as documentation, recordings and videos. 
These resources can then be studied, used and applied depending on the learner’s intelligence 
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and pertinence as indicated by the experiences mentioned by the Case Study physicians 
mentioned above. 
6.1.4.2 Infrastructure and Integration Services 
This research reviewed the case clinics infrastructure services in areas of communication, 
clinical file and information transferring. Some CM clinics follow a more traditional CM 
practice by processing clinical daily operations manually. All bookings, patient files, diagnoses 
and treatments are recorded on paper and stored in filing cabinets. CM herbs contain only the 
dried leaves, seeds and bark, which are relatively easy to store and can be kept in a simple 
storage arrangement. In this study, Clinics 3, 4 and 5 were operating in this way. Hence 
infrastructure installation in those clinics was limited to filing cabinets, cupboards, shelves, 
boxes and bags. However, most case clinicians agreed that a computerised clinical management 
system/application can modernise their practice and bring some benefits to the clinics. As 
stated by the case clinics, the key advantages of this system/application include information 
safety (in case of lost files and/or other emergencies), speedy clinical information retrieving 
and management and compliance obligations (for details, see Section 4.3.6). On the basis of 
these findings, to facilitate the clinic’s daily operations, a basic infrastructure should be 
provided. This basic infrastructure should include: 
• computers, individually or a combination of desktop, laptop, tablet and/or mobile 
devices. These machines are used to operate the clinical daily processes through system 
functions.  
• CM Clinical management systems and/or applications which have been developed 
following a more suitable synthesis for CM practice, for example, the CM Inquiring 
system. 
• internet connection (optional) for online file and information accessing and management.  
• other products such as printers and scanners for the management of clinical internal and 
external documentation. A LAN connection configuration may be necessary for a busy 
clinic with many doctors, administrators and patients. 
In the category of integration services, this research investigated how the case clinics 
managed the clinical external documentation, such as laboratory results and radiology/X-ray 
films. Findings from the six Case Clinics suggested that an integrated digital service was 
regarded as optional and only required on demand. A common reason given was that, “I already 
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know patient’s illness after the diagnosis, this is only used as a confirmation”, which was 
consistent feedback from all six Case Clinics. Furthermore, “this type information is recorded 
on the diagnosis note” at the consultation, was confirmed by all physicians in the Case Study. 
Sometimes the CM physicians may need to write a referral letter to a specialist or laboratory 
for further testing. In these referral cases, a pre-designed and formatted letter template could 
be of great assistance to the CM physicians. This idea and feature can also apply to other 
clinical documentation, such as a doctor’s certificate and clinical reports. These templates 
could be installed and saved on the clinical system and system database and be accessed by all 
clinicians and/or healthcare workers with an authorised login. 
6.1.4.3 Knowledge and Personalisation Services 
Knowledge service functions, such as searching and navigating clinical data, are one of the 
key KM system features. In the case study, this function was handled differently in the six Case 
Clinics. Clinics 3, 4 and 5 stored clinic and patient files on paper and placed the files in either 
patient surname alphabetic order or patient number order. Searching was done by physically 
navigating through all paper files. This type of manual searching can lead to mistakes with files 
misplaced and/or lost. Clinics 1, 2 and 6 have installed commercial CM clinic management 
systems, such as Medipert, Smart TCM and HerbMiner. In these instances, clinical information 
was stored and retrieved electronically through these commercial application functions. 
Feedback given by all Clinics indicated that most clinicians welcome the idea of utilising an 
efficient computer system, as it can provide assistance, easier and faster clinical record access, 
as well as longer information sustainability and safety. In order to provide these knowledge 
service functions, a clinical data warehouse or database must be created. This database can be 
implemented locally on the clinic computer where the clinic management system resides or on 
a shared network (for example, a paid Internet portal) where multiple users have access, with 
each user having a valid login. In the light of this, the PMS prototype was built with a database 
which supports a CM clinics’ information management requirements.  
CKM and CDS are other types of knowledge service systems with collaboration functions, 
such as skill/expert management and knowledge sharing (Maier & Hädrich, 2011). In view of 
this, repositories, alert and reminding functions, and document management systems are 
created and integrated with the CKM and/or CDS to provide the necessary assistance to the 
doctors. For example, doctors should be reminded if a patient has a history of heart disease, for 
instance. An alert message could be triggered automatically after the patient file (which is 
stored in the clinic database) is opened/retrieved and/or when writing the prescription. 
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A good knowledge service system should also include simple, quick and helpful tips and 
support for all the system/application functions and features. This can be done in many different 
ways, such as including a Help menu, where short and simple language instructions are used 
to explain and guide the user on certain system/application functions and/or features. An online 
user menu with detailed explanation and tuitions is another useful support facility. The 
provision of navigation links and/or information about other health organisations, affiliates, 
authorities, registers, legal and government departments by the system/application enhances 
the efficiency of the system. 
Personalisation services focus on personalised support such as individual rules, authorities, 
customised system function and tools (Maier & Hädrich, 2011). This research investigated the 
six Case Clinics in these aspects, in particular the following aspects: 
• language, where English may not be the first language for some CM clinicians.  
Although all CM physicians in the Case Clinics had excellent English skills, other 
language choices (such as Mandarin) should be provided in a CM clinical system. This 
point has been reported by many clinicians from all the Case Clinics. A multi-language 
feature can be extremely helpful for patients who are more comfortable with writing in 
another language besides English when filling in forms. This was built into the PMS 
prototype where both English and Mandarin could be used for the treatment and 
prescription.  
• different access levels, where clinicians in different roles should be given different 
access to the system functions, features, databases and other information. For example, 
a clinic administrator and physician trainees should not have access or permission to use 
the diagnosis, treatment and prescription system functions. These functions were only 
made available to qualified CM physicians via their login. The access level setting can 
safeguard security and authority to a specific individual and/or position. This access 
level feature was built in the PMS prototype with different authorisations and passwords 
to clinic administrators and physicians. 
These key KM system attributes and methods mentioned above can assist CM in knowledge 
transferring, sharing, restoring and innovation aspects. As a result, the delivery of high level 
CM is enhanced. 
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6.1.5 IS/IT in CM Inquiring System 
Discussion about the proposed CM Inquiring System, together with the recognition of the 
key KM elements, have given the researcher a solid framework to identify the IS/IT systems, 
applications, tools, techniques and/or developments that should be involved in the problem 
domain. Based on the literature review (particularly in Section 2.3 and Table 2.7), the CM 
Inquiring System  is summarised in Table 6.1 with indicative IS/IT systems and applications. 
CM Inquiring Systems (Core) 
 
Other systems (support) 
 Hegelian Kantian Singerian KM systems Leibnizian Lockean 
IS/IT 
system & 
application 
Repositories, 
groupware, 
negotiation 
systems 
Database, 
knowledge 
and model 
bases, 
management 
systems, 
www 
Groupware, 
networks, 
repositories, 
document 
management 
Data and 
knowledge 
sources, 
infrastructure 
services, 
integration 
services, 
knowledge 
services, 
personalisation 
services, 
access services 
Models, CDS, 
expert 
systems, 
document 
management 
Communication 
repositories, 
groupware, 
networks 
Table 6.1: CM core and supporting inquiring systems with indicative IS/IT applications. 
The CM Inquiring System is more of a Hegelian, Kantian and Singerian system with the 
support from Leibnizian and Lockean systems, combining with key KM system features and 
services. Therefore, IS/IT system and application developments in CM may involve one and/or 
all of the following: 
• repositories and databases. This is one of the important system/applications, as it serves 
as the backbone of a clinic management system. It stores valuable clinical data and 
information which is accessed by many clinicians, patients, and other health 
organisations.  
• negotiation systems. A CM clinic negotiation system can be an herbal medicine system 
and/or database management system where assorted herbs with different dosage and 
usage can be utilised by the physician. These herbs can be searched from the medicine 
database using different search methods. For example, a medicine can be found by 
PinYin, Chinese character, English name or Latin name. It was found in this study that 
CM clinics, such as Case Clinic 1, may prepare a base herbal formula (which contains 
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multiple herbs), then modify this base formula to suit an individual patient’s disorder at 
the point of care. This negotiation concept and practice also apply to acupuncture 
treatments, with different size needles and acupuncture points used in one treatment, 
such that a CM physician usually selects many points at each treatment (Adams & Lien, 
2013). Negotiation and selection cannot be done in isolation, with an integration service 
being of particular benefit in being provided in any CM clinical management system. 
This means that consideration of cooperation, configuration and networking with other 
health organisations, individuals and government authorities are necessary.  
• knowledge and model bases. This can refer to any of the following systems, such as 
CKM, CDS, CM herbal formula database, data and knowledge sources. knowledge 
services and user menus. Moreover, systems and/or models, such as EPRS, MDM and 
HRM, can contain information/knowledge which is accessible when required.  
• management systems. For example, personalisation and access services utilise a 
database management system (where a database is created and the information is 
managed via queries). The PMS prototype was built with functions to manage major and 
core clinical processes such as registration, patient information management, diagnosis, 
treatments and prescriptions.  
• groupware and WWW. This system/application or service is primarily designed for 
communication, information sharing and exchange. These include, for example, 
network settings such as LAN, server, Intranet, Internet, and/or Cloud services. A web 
server was used to host the information and database created for the PMS prototype. 
This server can be accessed via authorised password logins at any time when there is an 
Internet connection. 
The above proposed CM Inquiring System and/or framework suggested that IS/IT 
involvements, systems and applications engage multiple components from Healthcare, CM, 
IS/IT, clinical systems, KM and Inquiring Systems, a point that was presented in the study 
design (Section 1.3 and Figure 1.1). Furthermore, considering the ongoing dynamic 
relationships between the CM Yin and Yang energy within a human body, as well as the 
surrounding environment, these systems and/or their applications are interlinked in a flexible 
and dynamic correlation where each one affects, supports and coordinates with other 
components. Figure 6.1 demonstrates this dynamic interaction.  
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Figure 6.1 Research proposal and prototype with their dynamic interaction components. 
In this diagram (Figure 6.1), systems and concepts are categorised in subsets. KM is a 
system under the Inquiring System in the MS/MIS category, Clinical Management System is a 
subset of IS/IT in Healthcare, and CM is a subset in CAM and Healthcare. Likewise, the PMS 
is the research prototype and the CM Inquiring System is the proposed research synthesis which 
extends the Inquiring System concepts to the CM IS/IT development domain. Therefore, all 
components are dynamically interlinked, contributing and relying on each other. This is a 
holistic structure where departments, components, systems and applications are working 
together for the purpose of a patient centred approach, where care  is respectful and responsive 
to individual patient’s preferences, needs and values (Krist & Woolf, 2011). In this particular 
research, this is to support a superior CM clinic delivery. This model has the potential to assist 
in realising WHO’s vision to have a blended system where types of medicine practice are 
performed alongside to integrate, support and compensate each other (WHO, 2013). 
6.2 Key Case Study Findings 
Case studies in this research were discussed in detail within each prior theme, hence this 
section is dedicated to a summary of key findings, which supports answers to the research 
question. 
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1) CM is unique with a different philosophy, diagnosis and treatment methods; hence, CM 
IS/IT developments must not blindly adopt the existing WM IS/IT system solutions. The 
stated differences between CM and WM  verified that a custom designed and built CM 
should be used. 
2) Each diagnosis is new and different for the same patient with the same disorder. This is 
discussed in Section 4.3.3 and Section 2.2. As reported by the CM physician from Clinic 
3, the patient’s illness, body and environment changes, with each diagnosis new and 
different from the previous diagnosis. Furthermore, treatments are aimed at restoring 
and balancing the Yin and Yang energy. A treatment may be different following each 
consultation, and a combination of treatments and techniques are used. For example, a 
treatment plan may contain herbal medicine prescription and acupuncture treatments. 
This finding verified that CM is more a Hegelian, Kantian and Singerian Inquiring 
system, as they all strive to come up with a new solution to the problem by solving 
conflicts (Hegelian), employ a range of different methods, views and interpretations 
(Kantian), and exhaust all possible resources and methods repeatedly until all matters 
are resolved (Singerian). 
3) Regulation and standard compliance are important for all CM clinics in Australia. The 
strict guidelines, standards, regulations, registration and auditing requirements must be 
complied with in all circumstances to avoid penalties and to protect the patients. 
Achievements in implementing  adherence to compliance produces trust and quality CM 
practises by the practitioners and to the patients. This displayed another characteristic 
of the Singerian inquiring system, as all aspects must be considered to be good and 
ethical for the society (Parrish & Courtney, 2012). 
4) IS/IT utilisation in CM clinics was welcomed with listed significant benefits, namely 
safer and faster information handling, as mentioned in Section 4.3.6. However, some 
significant drawbacks were confirmed by the Case Clinics in this study, namely that of 
slow speeds, device inflexibility and difficulties in utilisation. These concerns had to be 
considered in the design and developments of a CM IS/IT system solutions. 
6.3 Development and testing of the PMS  
Chapter 5 presented a detailed explanation of the design and building of the PMS prototype. 
Guided by Design Science principles and processes discussed in Sections 3.2.3 and 3.3, as well 
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as the identifications and considerations deliberated in Sections 5.2 and 5.3, the PMS was 
constructed. This section explains the implementation of these defined processes and 
considerations in the generation of the PMS. 
The recognised Design Science processes in this research project can be stated as, 1) 
problem awareness and verification, 2) solution design and development, and 3) evaluation and 
results. These processes were integral to the design and development of the PMS. Section 5.1 
described the research problem awareness and verification in detail. The awareness of a lack 
of a suitable CM IS/IT development synthesis and system and/or application was discussed 
through existing research work and examples of EPRS/EHR, CKM and CDS (see Section 
5.1.1), which indicated that these systems and/or applications could bring great benefits such 
as increased quality, speed and safer patient information management. The problem awareness 
also came from the recommendations provided by the Case Clinics (see Section 5.1.2), which 
suggested that those limited number of existing CM IS/IT clinical management systems and/or 
applications have limitations such as slow speed, language and device inflexibility. These 
concerns and recognitions were considered in the succeeding process, consisting of solution 
design and development. Section 5.2 described in detail how the PMS was designed and 
developed following the defined models (see Figure 3.4), namely: 1) construct and evaluate 
the model, 2) analyse the situation, 3) produce the as-is model, and 4) identify areas of 
improvements on the as-is model. Hence, at the designing stage of the PMS, an as-is model 
was created (see Figure 5.1) to present the case clinics’ current patient information 
management situation. Thereafter, improvements were suggested, sketched and built (see 
Section 5.3). Intensive testing, modification and verification were carried out at the evaluation 
and result stages of the PMS prototype (see Section 5.4). Changes (for example, migrating the 
local webserver to a purchased Web server) were made accordingly to the feedback and advice 
received from the Case Clinic participants and testers. 
Methodically, the PMS development followed the defined blueprint adopted from Design 
Science. The subsequent section discusses the building of the PMS with regard to the CM 
Inquiring System proposal, namely: 
1) Understanding CM’s Yin and Yang philosophy, the PMS was designed and built with 
the flexibility to accommodate contradictory and/or different diagnoses and treatments. 
CM physicians could search and/or input herbal medicines in the diagnosis notes via 
different methods, using PinYin, English and/or Latin names.  
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2) the building of the PMS was guided by the Kantian inquiring system principles of 
adopting multiple perspectives and methods in accommodating different interpretations 
and observations of a problem (Parrish & Courtney, 2012). Many methods, tools and 
technologies were used.  
3) the PMS database was created (which contains twelve tables) and installed utilising a 
web server. Within this database, a CMBA approved safe-to-use herbs list was converted 
and installed into the database. This enabled the physicians to search for the right herbs 
at the diagnosis during patient consultations.  
4) both English and Mandarin can be utilised for and by patients and clinicians, providing 
a freedom of choice and promoting diversity.  
5) patient information management was implemented with security and access control for 
different personnel allowing, for example, only physicians to log in and access the 
diagnosis, treatment and prescription modules. 
6)  visual tongue image diagnosis was implemented in the PMS where a patient tongue 
image was uploaded into the system. Disease syndromes could be recorded into a 
patient’s file via a drag and drop method (see Section 5.3.4 for details). This has 
contributed to promoting CM’s distinctive diagnosis methods as well as serving as an 
excellent example of utilising multiple tools and techniques in a clinical management 
system.  
7) the PMS patient personal and medical information management module was designed 
and developed to cater for using multiple electronic devices such as laptops, tablets and 
mobile phones. 
8) a suitable web server was purchased and employed after careful consideration of many 
aspects such as an online real-time system (see Section 5.1.2), system function and 
feature requirements (for instance, electronic prescription and treatment, Section 5.2.1 
and Table 5.2), and development tools (such as MySQL database and a Windows-based 
web server, Section 5.2.2). This provided a suitable online system solution which 
eliminated the concerns mentioned by the Case Clinics about the slow speed in operating 
a computerised clinical system.  
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9) in line with KM and IS/IT systems and application deliberations, the PMS incorporated: 
a. data and knowledge sources (Section 6.1.4.1) 
b. infrastructure and integration services (Section 6.1.4.2) 
c. knowledge and personalisation services (Section 6.1.4.3) 
d. repositories and databases, negotiation systems; knowledge and model bases, 
management systems, groupware and internet capability (Section 6.1.5). 
The PMS was a prototype of the proposed CM Inquiring System theory which has been 
discussed in this research as a more suitable synthesis for the CM IS/IT developments. It was 
a solution to the clear needs and requirements expressed by the case clinics in this research. It 
has addressed the major concerns and problems (see Section 2.2.4, and Section 4.3.6) of the 
current CM IS/IT developments and applications (such as Medipert, Smart TCM and 
HerbMiner). This prototype could be further developed in other areas of CM clinical 
management system such as clinical booking and inventory control, with contributions and 
limitations of this research discussed in the next chapter. 
6.4 Summary 
In this research, different approaches  were used to address the research question, “How can 
IS/IT be used to support the delivery of Chinese medicine?” From a theoretical point of view, 
this research studied the existing IS/IT or Health Informatics, MIS and KM concepts as 
presented in Chapter Two. The research problem was then investigated in detail, with the 
problem confirmed through the Case Clinics and acquiring participants’ opinions and views 
based on their practical experience. Analysis and findings of the collected data were 
summarised in Chapter Four. For example, all Clinics were in favour of the concept of IS/IT 
utilisation, with the concern about a suitable system solution remaining. 
In an attempt to provide a practical solution to the research problem, a prototype, the PMS, 
was built. The design, development and results of the implementation of the PMS were 
explained in Chapter Five. The PMS was also  discussed from a number of different 
perspectives but focusing on how these aspects could provide answers to the research question. 
First, it explained that the proposed CM Inquiring System is a more suitable synthesis to CM 
IS/IT developments. Second, the proposal was verified and evidenced by the case study data 
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and analysis. Third, implementation of the PMS was achieved that addressed aspects of the 
CM Inquiring System, suggestions and concerns arising from the Case Studies. As a result, the 
research question was discussed and addressed thoroughly. The CM Inquiring System and the 
PMS prototype are contributions to CM clinical practice in Australia. They have the potential 
to assist the migration of using a manual system to a computerised clinical management system, 
therefore, facilitating a superior medical practice in CM and WM. 
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Chapter 7: Conclusions, Limitations and Future Study  
The research question was investigated through three major approaches; namely, theory, 
case studies  and the PMS prototype. As a summary of the entire work in this research project, 
this Chapter explains the research contributions, their limitations and suggested further studies 
and future work to be progressed in these areas. 
7.1 Research Contribution and Significance 
This research has invested great efforts in the research problem domain and suggested that 
CM IS/IT developments should follow a synthesis that is more suitable to CM’s unique 
philosophy and practice methods. That is the CM Inquiring System has the major elements of 
Hegelian, Kantian and Singerian inquiring systems with the support from Leibnizian and 
Lockean inquiring systems, as well as incorporation from KM system architecture and 
characters. For example, the aspect of the tongue diagnosis enables and supports multiple 
scenarios which is consistent with Hegelian, Kantian, Singerian inquiring systems while the 
capturing of registration data is consistent with Lokean and Leibnizian inquiring systems. The 
suggested theory may serve as new ground and a foundation for any future CM IS/IT 
developments. In the light of this, contributions of the current research in this category are: 
• extending Churchman’s inquiring systems theory into a new domain within healthcare.  
This proposed CM Inquiring System synthesis is one of the first, if not the first, study 
to apply Churchman’s inquiring systems in the context of CM and use this foundation 
theory to differentiate it from WM. 
• using the CM Inquiring System as a platform for CM developments in relation to 
achieving WHO’s vision to integrate CM with WM practice internationally, hence 
assisting in achieving superior healthcare and delivery. 
• using the CM Inquiring System to provide a reference for future CM IS/IT developments 
and studies. This different view and its interpretation can be applied and implemented 
further in future projects in this domain. 
• providing an appropriate IS/IT solution for CM clinics and the best approach to migrate 
from a manual system to IS/IT applications. The desire was to allow CM clinical 
operations to consider moving to a more automated system. 
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• providing assistance for both the CMBA and the individual CM practitioners in 
maintaining compliance with clinical regulations and standards. Therefore, 
encouragement of a nationally and internationally recognised and registered CM 
practice is conceivable. 
Case studies and analyses conducted in this research have provided evidence, insights and 
verifications of the research’s major considerations in different aspects. These are: 
• CM is unique and different from WM due to its distinct philosophy, diagnosis and 
treatment methods. Therefore, CM IS/IT developments should follow and be guided by 
a more suitable synthesis that better represents this branch of healthcare.  
• CM’s philosophy is based on the dual conflict balance between Yin and Yang energy 
(Kaptchuk, 2014), where approaches to healing and treatment are about rebalancing or 
resolving the imbalance within the body as well as the surrounding environment. CM’s 
unique diagnosis and treatment methods incorporate multiple approaches, modules, 
techniques and interpretations (Kaptchuk, 2014). The holistic healing of considering the 
body whole and the natural universe is another factor supporting the CM Inquiring 
System proposal of this research  
• CM physicians and clinicians are knowledge workers. Hence, KM system concepts and 
techniques such as knowledge creation, accumulation, transfer and utilisation are 
applicable.  
• Most CM clinicians are enthusiastic about the idea of utilising IS/IT systems and/or 
applications in assisting the clinics’ daily operations and processes. However, there are 
some concerns and problems that are perceived, such as inflexibility, slow speed and 
functional complexity (see Section 4.3.6). These concerns must be considered, 
addressed and rectified before further implementation. 
Combining the CM Inquiring System with the Design Science methodology principles, the 
PMS prototype was built to address the research question and provide a working example and 
potential tangible solution. This is a contribution using the Design Science Research 
methodologies and it has demonstrated that these theories and principles can be used in CM 
IS/IT developments. The PMS has also demonstrated that the concepts of CM Inquiring System 
can be implemented in CM clinics through suitable IS/IT design, techniques and tools. 
Individual clinics in Australia may have different system requirements and specific desires, 
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which can be addressed, incorporated and customised following the CM Inquiring System 
concepts. This is because these concepts provide a framework and foundation that are suitable 
for the CM IS/IT developments. Table 6.1 listed possible CM IS/IT systems and applications 
within this framework. For example, repositories (Hegelian and Singerian in Table 6.1), 
databases (Kantian and KM systems in Table 6.1), CDS and CKM (Hegelian, Kantian, KM 
systems and Leibnizian in Table 6.1) can be built accordingly and tailored to individual needs 
and circumstances. For instance, the PMS CM herbal medicine online repository/database was 
created for consultation and following confirmation of the different and/or conflicting 
explanations for its proposed use (TCM-ID, 2015; Zhou et al., 2010). This repository, on the 
other hand, can function as a reference, alert facility and prescription decision support system 
when considering the medicine’s prescription, dosage and compound effects on the patient’s 
illness and holistic healing. 
Furthermore, since the CM Inquiring System is developed from Churchman’s inquiring 
system concepts, it can be integrated with existing and future WM IS/IT systems. For example, 
the PMS database can be configured and could be shared between CM and WM clinics for the 
same patient at a different point of care. Doctors (both CM and WM) can access the patient’s 
file for information on diagnosis and treatment history, which contributes to a better 
understanding of the patient’s present disorder. Moreover, patients’ CM medical information 
is important and it provides different data for medical procedures and processes, analyses and 
future developments. 
The PMS produced in this research has not only provided answers to the research question 
but is also an example of an implementation that includes practical examples that assist CM 
clinical daily operations, in particular, handling patient’s personal and clinical information with 
technology.  
7.2 Research Limitation and Future Study 
Due to the restriction of the length of the study, as well as the urgency of the industry needs 
(Lin et al., 2013, 2014), this research was limited to the development of the CM Inquiring 
System and PMS. Some limitations of this research are summarised below:  
• the CM Inquiring System concept can be further tested and implemented in other clinical 
management systems such as EPR, SCM, FAS and more.  
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• the utilisation of the PMS concept can be broadened from uptake in CM clinics to 
utilisation in hospitals and institutional organisations in the future, following further 
extended study and developments. 
• the concept of a CM Inquiring System can be of service and/or stepping stone in 
assisting the integration of CM and WM practices systematically, Therefore, further 
developments in this area are expected to be of particular value. 
• the limitation of six typical Australian CM case clinics could be extended by studying 
more case clinics nationally and internationally to accommodate new requirements and 
updates.  
• More extensive involvement of CM clinical participants would increase the study 
domain, hence providing more and wider research, with more comprehensive and robust 
PMS capabilities. 
• use of a longer research time frame would lead to a more comprehensive and/or in-depth 
study in the problem domain. 
• other IS/IT system tools and techniques (which were not utilised in the current study) 
could be considered and implemented. 
• the PMS could be further developed to include more clinical daily operations and 
processes such as clinical bookings, inventory ordering and management. 
• other system network settings and environments (such as LAN and/or Cloud service) 
could be considered in future studies. 
As technology progresses, more advanced IS/IT tools and technologies will be available, 
therefore, it is exciting that further updates and future research, analysis and implementation in 
this domain are almost certain to be undertaken. This research, however, is considered as a 
significant initiative, innovation and contribution towards answering the research problem. 
7.3 Conclusion 
This research presented the CM Inquiring System which extends Churchman’s inquiring 
systems theory into a new domain within healthcare. Combining the proposed CM Inquiring 
System theory with the Design Science approach for actually designing and developing a 
solution, the PMS has provided an example and suggestion for CM clinics to migrate from a 
manual system to an IS/IT solution. This research has demonstrated contributions in both 
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theory and implementation with the listed significances and impacts which will assist 
international organisations (such as WHO), governmental institutions (such as CMBA),  
hospitals, clinics and the individual CM practitioners in many aspects. It is a reference and 
resource for both CM and WM research and education. 
The restricted time frame and case clinics as well as current available technology tools and 
techniques have created some limitations for the current study. Opportunities for future studies 
to continue developments in this area are listed. It is hoped that the proposed CM Inquiring 
System has addressed a significant gap in underutilisation of IS/IT in the CM healthcare 
domain and that the PMS will serve as an important system application that shows how an 
effective IS/IT solution can significantly enhance operation of CM clinics and their treatment 
of patients. This research has attempted to lay a foundation for future studies and developments 
in the related research domain. The research outcomes are one of the first of their kind in 
Australia and it has a huge potential to be implemented and translated into practical systems in 
all and/or different Australian Healthcare systems and services such as clinics, hospitals and 
institutes. 
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Appendix 1 – Participant Information Statement 
PARTICIPANT INFORMATION STATEMENT   
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PARTICIPANT INFORMATION  
Project Code and Title: 2015-207 How IS/IT can be used to support the delivery of 
Chinese medicine 
Investigators:  
Principal Researcher: Professor Nilmini Wickramasinghe 
Student Researcher: Ms Catherine Han Lin 
Associate Researchers: Professor David Phillips, Dr Angela Wei Hong Yang 
 
Dear Dr                , 
 
Research shows that more than 80% of the world’s population relies on complementary and 
alternative medicine (CAM). Chinese Medicine (CM) is one of the most popular CAM practices today. 
As the popularity of  CM grows and is adopted in western countries there is more pressure for it to 
be more evidence based and have a more scientific and systematic structure in its delivery. Yet using 
Information System/Information Technology (IS/IT) in CM has not been discussed much in the 
literature. 
 
Clinical management systems such as Patient Administration System, Electronic Patient Record and 
Materials Management System have been studied to be successful to facilitate superior healthcare 
delivery in western medicine. Can these systems assist CM development and practice? What are the 
possibilities and considerations when using IS/IT in CM clinics to support their daily key processes? 
The aim of this research is to investigate and explore how IS/IT might be used to support the delivery 
of CM clinics in its daily operations. 
 
This research project involves interviewing clinic administrator, physician, acupuncturist and 
dispenser on how they manage the clinical medicine. Each interview will take about 20 to 30 minutes. 
They will also be asked to provide their opinions on a computerised medicine management system.  
 
We do not expect there to be any instant benefit to you, if you take part.  However, we hope the 
information we get from this research project will help us to design and develop a suitable CM 
management system. It is hoped that this brings benefits to your daily clinical operations and 
potentially streamline your daily processes. 
 
Any information we collect for this research project that can identify you will be treated as confidential.  
We can disclose the information only with your permission, except as required by law.  
 
All information will be stored securely in the School of Health and Social Development in Deakin 
University.   
 
The following people may access information collected as part of this research project:  
the research team involved with this project 
The Deakin Human Research Ethics Committee 
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The information will be de-identified.  This means that we will remove your name and give the 
information a special code number.  Only the research team can match your name to your code 
number, if it is necessary to do so. 
 
We will keep the information for 6 years.  After this time, it will be securely destroyed. 
 
In accordance with the relevant Australian and/or Victorian privacy and other relevant laws, you have 
the right to access and correct the information we collect and store about you. 
 
When we write or talk about the results of this project, information will be provided in such a way that 
you cannot be identified.   
 
At the end of the project, we will send you a summary of the results upon written request.  This will 
be of the whole group of participants. 
 
Participation in this project is voluntary.  You do not have to take part if you do not wish to.  You can withdraw 
from the project at any time, without giving a reason.  We will not use any of your information if you withdraw.  
If you do not take part, or withdraw, it will not affect anything you do at your current clinic.  
 
We hope you will take part by completing the consent form and return the signed copy. If you have 
any questions, or would like further information about this project, please feel free to contact any of 
the project team. 
 
 
Yours sincerely, 
 
 
 
 
 
Principal Investigator 
Professor Nilmini Wickramasinghe 
Epworth Chair Health Information 
Management 
Professor School of Health & Social 
Development 
Deakin University 
n.wickramasinghe@deakin.edu.au 
045773173 
Student Investigator 
Catherine Han Lin 
PhD Candidate 
School of Health & Social Development  
Deakin University 
lcatheri@deakin.edu.au 
0402428988 
 
 
Associate Investigator/s 
Professor David Phillips 
Group Manager, Research Development & 
Governance 
Epworth HealthCare 
david.phillips@epworth.org.au 
 
(03) 9936 8050 
 
Dr Angela Wei Hong Yang 
Lecturer 
School of Health Science 
RMIT University 
angela.yang@rmit.edu.au 
(03)9925 7175 
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Appendix 2 - – Sample Patient History Questionnaire  
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Appendix 3 – Sample Clinic Consultation Form  
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Appendix 4  – Research Outcome Feedback from Harbin University 
 
By invitation from Harbin University, the researcher travelled to China and presented the PhD research work 
which focus on the design and development of an IT solution to support delivery of Chinese medicine.  
Obtaining feedback from the Chinese medicine practitioners in China, the quality of the thesis is highly 
improved by such a visit and discussions.  
A brief outline of the visiting achievements:   
• Presented the current PhD research work to the Harbin Institute of Technology (HIT) on the 2nd April 
2018. Topic – ‘Utilising Health Informatics in Chinese Medicine Practice in Australia’.  
• Feedback and questions include:  
o It is a very interesting research area. A new area we have not considered previously.  
o It is very informational and an eye opening.  o We have learnt a lot about your research.  
o The prototype is great, it is certainly a huge effort and development. o Different language choice 
feature in the PMS is a great design.   o I like the tongue image diagnosis in the PMS.  
o We really appreciate that you can speak both English and Mandarin fluently, which makes our 
communication a lot easier.  o What is your view on integrating Western and Chinese medicine 
through IS/IT in Australia?  
Visiting the First Hospital of HeiNongJiang Chinese Medicine University has achieved the following benefits:  
• Observed and documented Chinese medicine hospital processes from patient registration to diagnosis, 
CT scan, prescription, treatment and payment. This provides valuable information for future research and 
analysis.   
• Discovered the differences comparing the Chinese medicine practice in Australia.  
• Observed and documented how IS/IT is utilised in Chinese medicine hospitals in China.  
• Discovered and documented that the integration between Western and Chinese medicine in Chinese 
hospitals has been achieved to an advanced level comparing to the situation in Australia.  
This visit has provided evidence and rigour to the current research in the following areas:  
• IS/IT can be used to support superior Chinese medicine practice. Further, it places a key role in 
integrating Western and Chinese medicine.  
• Validation and proof that hospital/clinical processes are almost identical between the two countries 
(China and Australia), with the differences on o hospital/clinical sizes  
o number of staff (doctors, dispensers, machine (e.g. CT scan) operators and administrators.  
• The current research area is very interesting and has great potential.  
This visit has established and strengthened opportunities for future interactions, collaborations, exchanges, 
researches and projects in the current and related research area between Deakin University and Harbin Institute 
of Technology.  
 
